
UNCLASSIFIED

AD NUMBER

AD046714

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 30 SEP
1954. Other requests shall be referred to
Air Force Wright Air Development Center,
Attn: RDZ-SGE, Wright-Patterson AFB, OH
45433.

AUTHORITY

ASC AFMC ltr 29 Dec 2009

THIS PAGE IS UNCLASSIFIED



UNCLASSIFIED

AD NUMBER

AD046714

CLASSIFICATION CHANGES

TO

unclassified

FROM

confidential

AUTHORITY

30 sep 1966, DoDD 5200.10

THIS PAGE IS UNCLASSIFIED



UNCLASSIFIED

AD NUMBER

AD046714

CLASSIFICATION CHANGES

TO

confidential

FROM

secret

AUTHORITY

30 sep 1957, DoDD 5200.10

THIS PAGE IS UNCLASSIFIED



UNCLASSIFIED

AD___

ARMED SERVICES TECHNICAL INFORMATION AGEN( Y
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

DECLASSIFIED
DOD DIR 5200.9

UNCLASSIFIED



I frrned Servi ;es Technical Infomation Agency

t

.-OTICX: WHEN GOV'RNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
NW2-,tD FOR ANY 'URPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED

GOVERNMENT PROC'JREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS
NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY I!AVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OT RERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGIff'. OR PERMISSION TO MANUFACTURE,
USE OR SELL ANbr" PATENTED INVENTION THAT MAY IN ANt WAY BE RELATED THERETO.

Reproduced by
DOCUMENT SERVICE CENTER

KNOTT BUILDING, DAYTON, 2, OHIO



711

SkE-



[ " SECRET -8O

- -, S.4S769.

I "

BMPR-38

CONTRACT NO. W33-038ac14169

30 SEPT. 1954

NO. OF PAGES - 66

[NOTICE: Thlsdocument contains informationafecting
the national defense of the United States within the
meaning of the Espionage Laws, Title 18, USC.,
Sections 793 and 794. The transmission of this docu-
meat or the revelation of its contents in any manner
to any unauthorized person is prohibited.

[4

SCE 54AA 72761
SECRET _.. _ '



SEC~T ii
r.

II

ii

II
a
I

I ii
Ii I

1' ii
I

t II
~ II

.1
A

II ~
BE I Ie.4~wu/ COIPOHATION ij~

SECRET llj



j SECRET

Table of Contents

PAGE

INTRODUCTION............................1I

SECTION

I SUMMARY ............................... 2

[A. Historical Summary ...................... 2
B. Project Status Summary ................

C. Facl ities ............................. 6

L SECTION

HI RESEARCH AND DEVELOPMENT PROGRAM ... 9

A. Servo ................................

B. Propulsion ........ I...................13

C. Guidance............................ 24
D. Telemetering aod Intrumentation ............. S
E. Aerodynamics and Structures ................ 34

F. Dynamics ............ I................36

G. Armament................ ........... 41

H. Training .............................. 43
1. Support Aircraft....................... 46

SCIN 3. Ground Support Equipment .................. 49

III WEAPON SYSTEM EVALUATION ................. 53

A. Introductin ............................. 3
B. Systems Tenting....................... 53
C. Flight Tenting .......................... 62

AXP1ENDIX ........................................ 65

TRIP REPORTS........................... 65

JL; SECRET



SECRET I

Illustrations II

Figure Page

I Bell Aircraft Plant at Wheatlield, New York ............... 6
2 New Reservoir Tank, AF Plant No 38 ................... 7.J
3 Addition at Test Cell E-3, AF Plant No. 38 ................ 7
4 New Quonset Hut at E-7 Test Area, AF Plant No. 38 ......... 7
5 SV-IC Servo Valve ................................ II
6 Schematic Cross-Section of "C" Valve ................... 12
7 Typical Flow Characteristics, SV-9C Valve ................. 12

Frequency Response Curves, sv-BC Valve ................ 12 ii
9 Performance of 75L* Tubular Thrust Chamber Assembly . 16

10 Command Package ................................ 26
11 Computer Control Unit...............................26
12 Three-Axis Hydraulic Test Table ....................... OB:1
13 Rascal Vibration Simulator .......................... 7
14A Accuracy vs. Altitude of Target Recognition ................. 2 39
14B Miss-Distance vs. Time of Target Recognition ............. 3915 B-63 WarheadCompartnent .......................... 42
16 Orientation Program for AF Staff Officers ................ 43
17 Inertial Guidance Demonstrator ....................... 44
18 Power Supply Cabinet and Motor Generator for RGOT ......... 45
19 Programmer Computer for RGOT ...................... 45
20 Basic Map-Making Techniques ........................ 46
21 F-89C Simulated Rascal PPB......................... 46
22 Model 110 Guidance System In DB-36 .................... 48
23 Mobile Power Unit ................................ 52
24 Test Model of B-63 Checkout Trailer ...................... 2 2
25 Mock-Up of USR Portion of B-63 Bench Set ............... 52
23 Servo Test Setup ................................. 55
27 Temperature Test Results ........................... 58
28 Humidity Test Results ............................. 58
23 RaInfall Test Results .............................. 59
30 Umbilical Plug After Rainfall Test ..................... 59
31 Missile Section After Sand and Dust Test ................. 60
32 Solar Radiation Dish Test ........................... 60

Tables i

Tables Pagei

I Storage Stability of RFNA ........................... 21
II Summary of Acid Expulsion Tests with Goodyear Bladders ..... 23
lI Bladder Material Tests ............................. 23
IV WFNA Compatiblity Tests ........................... 24
V Weight and Balance Summary, B-6SA ................... 36
VI ttus of Special Test Equipment ....................... 55

V11 Climatic Test Schedule ........................... 7

B E L Iek.zf w

It SECRE



SECRET I

I NTIODUCTION ( .

The Rascal Weapon System

borne instrument of combat designed "To provide of the flight, a range-computing inertial guidance

strategic bomber aircraft with an increasedcapability system computes the distance traveled and causes
for attacking and destroyingt'eavilydefendedstrategic the PPB to enter the terminal dive automatically.
targets".- Principal elements are: (i) the B.C3 During the terminal portion of the flight, a radar
pilotles bomber, (2) the director aircraft, (3) relay and command system enables the guidance
sapport equipment, and (4) training aids. operator in the director aircraft to send course

correction signals to insure a strike within the
The B-63 is a rocket-powered, supersonic, required accuracy.

air-to-surface pilotless parasite bomber. Weighing
18,500 pounds, it carries a 1001-pound warhead at The i-$C strategic bomber has been demignated
speeds in excess of Mach 1.0, with maximum in excess the first priority director alrcrat, followed by B-47
of Mach 2.0. It has a range of 90 nautical miles, and B-52 bomber aircraft in this order. For the
and an accuracy, based on 75-nautical-mile rangr, so present, only B.$6's and B-47's will be considered.
that 50 percent of the pilotless parasite bombers For research and development testing, B-0's will
shall have a burst srths within 1500 feet of a vertical be used as director aircraft.
line through the target and within plus or minus
405 feet M.S.L. of a predetermined attitude. Prin- In a typical mission, the director aircraft,
cipal dimensions of the B-C3 are: length, 32 feet; using a standard navigation/bombing radar system,
diameter, 4 feet, and maximum horizontal span, 1' proceeds to a pzedetermined launch point. Imme-
feet. dintely prior to launch, information regarding air-

craft velocity and range to target is fed into the PPB
A rocket power plant using white fuming nitric and serves as initial condition data for its non-

acid and gasoline propellants supplies 12,000 pounds emanating inertial guidance system. The missile
thrust for a short period to accelerate the pilotless is under control of this gravity-referenced system
parasite bomber to supersonic velocity during Its during the midcourse phase of the flight. At a pre-
climb to altitude. For the remainder of the flight, a determined range from target, the missile's inertial
smaller sustaining thrust of 4000 pounds is used to system causes it to aasume a 0* terminil dive.
maintain supersonic speeds. During the dive, an unattended search radar in the

nose of the missile tllumtates the target, and the
radar return is relayed from the missile to the

"Military Characteristics for a Pilotless Parasite director aircraft where it is displayedonanIndicator.
Bomber", SAB-SI-BI, 14 December 1951, Direc- An operlor tracksthe mtsetile's flight to target, and,
torate of Requirements Hq. USAF; and "Develop- by sending guidance commands to the missile, makes
ment Directive" No. 0027-Al, 4 February 1952, slight correctio-.s to the dive path to assure a strike
ARDC. within the required accuracy.

'U SECRF1'
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SECTION I f
iI

A. Historical Summary I
The Rascal project was initiated by the Air system. with certain refinements, is now I

Materiel Command, USAF, on 29 April 1946, as a being flight-tested in XB-63 pilotless
study program for the conception of a subsonic air- parasite bombers.
to-surface pilotless parasite bomber to be launched
from bombardment aircraft. This program was In the Spring of 1950, Air Materiel Command
later amended to include a supersonic pilotless authorized Bell Aircraft to proceed with the detail
parasite bomber; eventually the subsonic phase was designing and fabrication of missiles.
dropped. The Rascal/Shrike program was subsequently

In January 1948, Project MX-775 was divided accelerated in August 1950. In December 1951, the

into two concurrent programs: Air Force announced that the production Rascal PPB
would be designated the B-63; early R & D missiles

MX-776A (Shrike) - Design, develop- would be called XB-63's.
ment, atA fabrication were started on the
Shrike missile, a supersonic Rascal test In February 1952, the Rascal program was
vehicle with a 50-mile range and load- again reoriented to attain a B-3 for use by the
cerrying provisions for warheads up to military in 1955. This B-63 will be as proposed In
2000 pounds. the Bell Aircraft feasibility proposal, dated 10 Jan-

unary 1952, and shall be capable of being launched
MX-776B (Rascal) - Work initiated in from a DB-36 airplane.
1940 on the development of a radar-relay
guldance srhtme for RP scal was con- Tim MX-770 program passed a major milestone II
tinued. A simulated director and pilot, in September 1952 when the first XB-63 pilotless
less parasite bomber flying team, ut- parasite bomber was released from a DB-50 director

Ining two B-l aircraft, was equipped aircraft to fly under its own power. In January 1953,
with an experimental Rascal guildnce the Shrike flight-test program, which included 31
system. Reflecting the teat results from missiles, was successfully completed. The experience
this phae of the program, an improved gained from "ris program is now being applied to the
system for installation in a B-17/F-80 XB-6S. By the endof 1953, two glide and four powered
(simulating a director atd missile com- XB-6$'s had been launchad; the last had full guidance

bination) aircraft was developed. This equipmeei.

8 EL V c. _. .,.......
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[ B. Project Status Summary

THE FIRST OBJECTIVE OF PROJECT MX-776 model of the Ball-designed Optical Radar Sm'.lator
IS A WEAPON SYSTEM CONSISTING OF A B-63 has been ured to demonstrate the "blowup" of the
PILOTLESS PARASITE BOMBER (PPS) CARRIED target-radar picture during the terminal dive of the
AND DI1RECTED BY A DB-36 DIRECTORAIRCRAFT. XB-63. Procurement specifications for this unit,
THE PPB EMPLOYS AN INERTIAL RANGE COM- which contains computer-controlled mapdrivesmov-
PUTER, AN X-BAND TERMINAL GUIDANCE SYS- able cursors, and a superior optical system, hae
TEM, AND ASSOCIATED EQUIPMENT. LATER IN been completed and initial negotiations withaqualified
THE PROGRAM A DB-47 AIRCRAFT WILL BE USED. optical subcontractor have taken place.
EARLY IN 1052, A COMPLETELY NONEMANATING
GUIDANCE SYSTEM WAS ESTABLISHED AS A BASIC Phase Of a plastic materials study was started,
ULTIMATE REQUIREMENT FOR THE PPB. THIS comprising the investigation and design of the aft
REQUIREMENT WILL BE SATISFIED UNDER LATER wing and other selected portions of the B-63airframe
PROGRAM OBJECTIVES. A CHEMICAL WARHEAD from fibrous glass laminated plastic materials.
CAPABILITY AND AKu-BANDSEARCHRADARWILL
BE DOVETAILED INTO THE WEAPON SYSTEM. The climatic test program was successfully

completed at Eglin Air Force Base. In this program
XB-63 No. 18 was subjected to Rain, Temperature,
Humidity, Salt Spray, Sand and Dust, and Solar
Radiation to determine the environmental limits of

Development atusres are under way in an internal components of the X-63 when various ex.
effort to simplify the XB.63 servopilot system by ternal environments were imposed. The primary
eliminating the roll-rate gyro from the roll system objective was to obtain information to be used in
and the g-limiting accelerometers from the pitch and establishing climatic end limits for qualification
yaw systems. testing missile components. The secondary purpose

was to observe missile performance under extreme
Environmental testing of the PPD servo mock- climatic condition.

up No. 2 has been completed with excellent results.
The tests conducted in this quarter included five- Design of the prototype, Radar Guidance Opera-
degree-of-freedom computer runs at temperatures of tor Trainer RGOT, (DB-47 version) is complete except
+160F and higher. The feasibility of converting this for the permanent-type shipping crates. Design of a
mock-up to conform with Model 56F missiles ! DB-36 station for use with the RGOT hasbeen started
being studied, and will be completed in time to allow manufacture
ncof this unit by August 1955 (initiation of guidance

Initial temperature and vibration testsonproto- operator training).
type series "C" servo valves have indicated that it
may be advantageous to replace the present servo Changes in telemetering instrumentation were
vakes with the series "C" valves. These valves mada on all of the remaining Model 56B PPE'

feature a Bell-designed diaphragm which effectively through No. 28. These changes consisted of adding
isolates the magnetic circuit from the flow of fluid continuous telemetering channels to the power plant
from the nozzles, thereby eliminating magnetic dirt instrumentation to obtain inforknation on chamber
particles Lhat ordinarily cause failures in flapper- pressures, fuel pressures, and oxidizer-pump die-
type valves, charge pressures. Provisions were also made to

telemeter rocket firing, and turbine-arming ad
A Staff Officer's Orientation course on Project fiting-switch actions. To provide for the countin..ous-

MX-776 was started. Instruction covered the opera- channel telemetering of these items, some of the
tion of the Weapon System and component parts, less critical data were removed from continuous
Classroom Demonstrators for the PPB and director channels and fed to a commutator. The entire four-
aircraft have been completed and are being used in channel telemetering system scheduled to be used in
te Orientation Program. This program began at PPB's 46 through 84 has been reviewed to conform
Bell Aircraft on 12 Jul: 1514 and will continue until with changes in flight planning. Telemetering of the
12 October 1154. Aft,, this date, the demonstrators warhead fuzing system and a monitoring crcr.it for
will be used by the Bell Aircraft Service ard Training the crystal current of the USR were added. The
Section as training aids in toe Training Program at matching network for instrumenting the PPB for
Lowry and Chanute Air Force Bses. Thebreadbeard impact data has been completed and the initial

III a EL Ly4'vs,, ,.,A c -- -.
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insfailations, have been accomplished, This wilt bitzed autrmatic tracing relay Antenna system I
provide for the monitoring of data from the SAC-3fO 43ATRAS) and a high power unattended search radar I
tune3 in atl I PWs equipped with the It-channel tote- (USR) system. A preliminary design of An IBI)A
mete.nIng system. marker, unit ban been completed and Is readyfor final f

Desin rvisins re narl comlet forthe packaging. This unit will provide range marks on a
Design ~ ~ ~ ~ ~ ~ ~ ~~P2 rvsnoaenrycopeefrte Plo osition Indicator to determine the distance of

none and aft body of the P-89C airplane %hich will be the missile frsos the target. Fabrication of SATRtAS
used to simnulate the XB-dl in flight. An analysis Proioiypes in Continuing concurrently with the flight
report covering the malor structural changes is thin evaouaion of the lahoratory model of the stabilized
aircraft Is being prepared for submittal to WADC version of the relay antenna systec'. Spectrum
during ihe neat quarter. difficulties during high-power operation of the USR

system have bees Isolated. The poise transfcrmer fin
Mdore than One-thousand simulated B-63 flighis being redesigned tn increase rise time of the moda-

have been made to determine the combined effects of lating Pulse and thereby eliminate this ditficalty.
midcourse errors, terminal guidance errors, and
delayed target recognition en the dispersin of ground An aPproach for controlling t temperature of
burst against Ideal point-targets. The resuling data the Inertial guidance compartment in the ultimate
hidicated that for each given condition of weight, weapon system has been fiaized. Also for the
veiocity, and target recognition, it was possible to ultimate weapon system, initiai-cenditIin data for
establish, in a horizontat plane at 80,000 feet, an three targets can be set Intc. memory circuits be-
area of terminal dive inititins wherein the miss fore takte-off, thereby aitowing an operator to choose
distance wan tees than 1500 feet, a target during the prelaunch period by adjusting a

selector swiicb. A three-axis hydraulic test table
The Boeing Airplane Company has completed for evaluating the platiorm of the mttaxis inertial

the aerodynamic and Compatibiiity tests utilining guidance system wan put in operatin to all three
D11-47, serial No. 51-512, ane a simulated pilotless axes.
parasite bomber. On 3 September 1954, the DB-fl
nd the simulated PPB were transferred io Edwards Owing to a..ooptatnabte Power plant mAlfnct:,s
Air Force Base where extensive fiight tests are to be subsequent ha the launching of PPBs No. t01S and
conducted. State this Dit.47 ts strsctr-ra]iy equipped 11i7, these miseils became Inoperative shetly, alter
to launch PPBs It wilt be used to drop the simulated 1.6 seconds. Nuns of the flight objectives were
missite alter the Air Force flight evalution is crm, satisfied.
plete. The DB-47 is scheduled fnrdeliveryts Boeing,
Wchita, early in Januatry 1955 fur Instailation of A series of captive flights wan run on X1t-fis
Rascal guidance equipment. 1405. 19, 21, 22, and 24. These tests Progressed ha a

Point where operotion of All systems wad considered
The first set of Model 110 guidance system satisfactory. Operation of PPR No. 22 was considered

components fabricated by Bell Aircraft was Installed very good on its first Captive flight and it Was Cn.
by Convair In the DB-36 direcior Airplane, serial sidered ready for a launching. PPS Nos. 19 and 21
No. 51-51t0, The second set of Modei 110 guidance were modified for afcee-drop launch configuration and
components was tostalted by Boeing in the DS.47 hot fir.igs, vere scheduled for earty October 1914.
airptane, serial No. 52.5220. A set of Model 110
components was delivered to Coscair laie in July At ISADC, a program to establish compaibility
1 914 for Installation in the second DB-36, serial between Model 1SF missiles and DB-36/DltI-47dlrec-
No. 51-5706. tar aircraft is being conducted. Both lyposaf aircraft i

and PPB N. 48, ha be uzed In thi "mating" program,
Studies to Improve the performance and re- wore delirered ha lfADt.. Preliminary inspecting

liability charActeriatics of the Rtascal guidance system warts, Incorporation of service hits, and fanctiosai
base met moderate success. 'These studies include checks have bees made on director aircraft and
an Indirect bomb damage Assessment (IBDA), a sta- muissife equipmeni.

i....8 E L 6,;i, t~l~tl
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C. Facilities

LGENERAL(3) 
Design c'%d fabrication of training aid".Various facilities are operate.i ,y Bell Aircralft (ITann fArFrepronlada DOCorporation In developing, manufacturig, and testing ()Training OfrFor. rone i a D6

the Pascal Weapon Systemn. principal activities and TringPoamlocations are: research, development, and research a.Oed anflight-teti'1g at Bell Aircraft's Whettfield Plant near a Metll lnNiagara Falls, Noew York; rocket engin and B-63 TeBl icatlclt tWettibecyctenstesingat acb AFPlat N. S; ad fnal York, Figure I, Is the nerv-center Of the )tX-776fD~e'vh~otPmeo' o theRasal wapo It11010ma Air Proramflg C entr thew ascalwaon tl. l Ar Porm This Plant with Its engineering and mannm-Deveopmnt entr, ew deaco.factoring 11 nilres fulf ills flhe requirements for Iotdeepngadproducing Wnts of the Rlascal.FACILITIES IN THE NIAGARA FRONTIER Wea o gytm The WheAtfleld Plant is located
Rascal wep(n activities at Bell Aircraft facilities whercen toxtheni r alsMncpa iprin the Niagara Frontier area include: dwheed. esv development flighttetIng 18 can-
(1) Design and manufacture of Pascal missiles, Rocket research and dgvelopment is centsr,(2) esig *A fabicaion f euipmnt or, nd at the Whealfield rocket text facility where 13 lest(t1hesg modfbication of eqAdrinent arf sdCells and associated control rooms are in use. Datathe odiicaionof &D *d tainr arcrft, from these test cells are recorded in a centrally(3) Design and fabrication of guidance equipment located instrumentation room.for operational direcior aircraft, b. Air FrePatN.2
(4 esuipnamant fcoe. roe op Air Force Plant No. 38, a major testing facilityequipent.operated by Beil Aircraft, is located appronimately

12 miles from Bell Arcraftls WheAtlld Plant. Thistesi Area, formerly used for tie manufactore andsioriage Of TNT during World War II, is used fortesting Pilotless Parasite bombers, rocket PowerPlants, and component Parts. The plant Conslis of18 earth-Covered concrete igloos, tesl tell@, offices,_____________________________________ r~lod sItr-1, surfaced rod, Power lines, and_________________________________ varions sopporling instaltations. it exists chiefly for
the Production acceptance testing Of XB-gy PowerPlants, and for checking the various eyatems of
XD-63's before they are shipped to Holleman AirDevelopment Center. Air Force plant no, 38 isals provt 'Ing g9round for Rascal groundhandling equIpme.

During this quarter, several Construction act,-vities were undertaken or completed at AF Plant No.38 in support Of Project MX-176.

Construction of the nob KOO-galloo reservoirlank, Figure 2, Is continuing and shouid ts completedIn the next qeirter. This tank will be filled Conti-nuul)Y tn ensore a two-day soppiy of water, and toPermit Peak load@ tn be drawn by the bOO-spin pumps
Figure I. Bell Aircraft Plant at Whealfield, New York already ',stalled. The revine4 water distribution

B E L 64,,X.........
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F syt- provides loops in the water lines so that 3. HOLLOMAN AIR DEVELOPMENT CENTER
pre4ssrt losses are decreased. In emergencies,
the loopt will allow sections of the line to be shut off Final flight testing of the Rascal YB-63 is being
without Wiectig supply to other test cells. conducted at Holloman Air Development Center

(HADC), New Mexico. Captive flights of pilotless
An addition to teat cell E-3, Figaro 3, is under parasite bombers, guidance testing and evaluation

construction. A new observation and control room with DB-50 and EF-80 aircraft, and flights to famil-
with an additional cell for thrust chamber firing will tarize Air Force personnel with varioueaspects of the
double the testing capicity of th], urea, weapon system are also conducted here.

A new quonset cell Is being erected at the E-7
test area as shown in Figure 4. This cell will be
used for development testing and evaluating the Bell-

i designed turbine pump for XB-63 missiles.

Contracts have been awarded and work will soon
be started on a 34.5-kv electrical substation. This -
substation will provide a more complete distribution
and balance of electrical power in the test area.

r Contracts have also been awarded for con-
structing additional tankage and pumping facilities
fortheacid storage area. This will dooble the present
acid storagefatcilities.

Drawings are 80 percent complete for the IDO-
bottle central nitrogen storage system, including piping
necessary to carry nitrogen from the main cascade
to each of the test cell@. This system will ensure an

p l" adequatc supply of nitrogen at each test wit. The
nitrogen bottles have already been delivered for thi
new storage system. Figure 3. Addition at Test Cell E-3, AF Plant No. 38

I

II Figure 4. New Quonset Hut st E-7 Test Area,
Figure 2. New Reservoir Tank, AF Plant No. 38 AF Palt No. 38

U B E L le ta r/.........,lot
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Laboratory, shop, warehouse, and missile assem- sed to check out XB-63 No. U0 during Phase 11sof the
bling and servicing facilities are available at IIADC. Interference Test Program. i
Ankanla cineiheodolites antI a mobile relay tele-
metering slation are installed for In-flight instrumen. Facilities for the K-system bench test set In the
tatlon coverage. Instrumentation data from scheduled main laboratory area hove hesn completed and are In
test flights are reduced and forward-d todevelopment use.
groups at the Wheattield Plant ao that pertinent data
which may affect design, performance, reliability, The facilittes required at ItADC by Convair and f
and safety of the weapon system are Integrated Into Bosing for their portion of Project UX-776 havs been
the development program. comp~leted.

To permit the testing of four X13-63's per month, To aoZment the storsge facilities ho Beuiding 821, I
18 test positions (stations) are required. Of the sin an additional 4800 square feet of area has been
fixed test Positions planned for ItADC, five are in- allocated to Bell Aircraft by the Air Force. With the
stalled and in use, Installation of the sixth station is Installation of bins and cribs to facilitate systematic
under way. The Rt&D mobile checkcout mait, located storage of parts, work at this new area Is now
opposite Station "J" In the main laboratory, Is being complcte. i

B E[L
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DEVELMEY
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A. Servo

With the development of this basic autopilot System,

1.GE14SRAL major empihasis has been shftedtomeansOfsimPliy-

pollowing early design studies that Included the tn% the product, improving reliability, andetiminatig

experience pined troin the Shrine program, labira- undesirable design characteristics. This program Is

tory developmnent of the autopilot system for the welt under way and proceeding satisfactorily. Con-

B.53pPBwa~poton fol-salebess i Jauar of current with autopilot development, a sertes of ter-

19B. n SePtme O ta t ful sae ear the 3 fs intal guidance control studies were undertaken, and

19-1. Pi Seliere o ha sam r fi e tin, the sers contributed significantly to the over-all design
XB-63 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o th3wsdlvrdt AD o lgttsig e autoptiot system. These studies are now

The first autopilot systems for XE1-O's 0307, concerned wit deig cheo t inr tetretl

0409, and 0510 were very similar to that used in the acquislttori clixibiliticC oftePBude xrml

model 59 Shrike missiles. The design of the autopilot adverse conditions.

for subeequent XE-Si',, however, showed& slgniftant tomi ev ytm fteB6 r h

increase in complexity, when such capabilities as The tomi ev ytm fteEO r h

acceleration limiting, guidance loop tie-in antenok avpt~ zo h nen tblaiesses

stabilization, and altitude control were added. 'These These systems utilize eltotronla amplifiers, an ant-

features are included in the basic modei "B" and "D" moth computer, potentiometert', hydraulic valves,

configurations th-t Include PPB's iNoe. 'I through 36. attors, a Shigle-52l5 stabilized Platform, ard

The moodel .,F, configuration, 46 through 78, is further associated hydraulic plumbing and electrical wiring.

tmodiied to accommodate the single-axle inertllgold- The power SUPPLY is common to both systems.

ancesystm tht ws designed to meet the require-
maestse thabtie an If weapon Cytms.0 The servoPilOt stabilize, the B-O3 About Its three

ment oftheObjetivs Iandaxee: longitudinal (roll), lateral (pitch), and vertical

* 63 Objective I Weapon System consists of B-63 flw.Te oi stmm i in ht t ralaing

pilotless parasite bombers incorporating non- the 1'PB horizntal throughout Its fih. Drn

emantin micouse nd eanaingX~bnd oo- port~oas of the flight, the pitch and yaw systems are

minal guldance, atomic warhead, and DB-41 director programmeGdanrceivweh drrelcom d th (Dtote

aircraft; Objective UI utilizes DD-36 director air- Section C,GudnswhcdiethePEote

Inft target.

illSECRET 9
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The antenna stabilization system perf orms three Pitch and Yaw Systems - Redesig work on the
function-: (I) -- aina .h .. eahante a =11norheatnasaii atinsytm er io na pitch an a =tm hes e sdetempr ril eot

about the roll axis only with respect to the earth's poned.ltteplnnnedtoreume these studieenlterre

horizon (since the search antenna Is fixed to the air- design on the roll system has been completed.
poiin;(2) maintains the rotating search antenna 

1

fra e(, he rol ev manis tin a horizontalpaost n a. t a enna The circuit design ofatransistoriaedpreamplifier,

aositn t vular ocity in space; (3) Orients for multiaxis platform application (see BMPR No. 38,

the relay antenna in pitch 80 that its major lobe is p. 24), has been completed prentplansCall for the

direclad to=rd a t etr aircraft. building of three prototype units; one for use in the

multiasis platform and the other units for evaluation

coating of electronic circuitry is ea.fog etive purposes. Silicon translators have been received and
c o a r uti o f tr o i c ci r c uit r y dis n ain d ic a t e t a t e v a lu a t io n of th e s e u n its , i th e p r e a m pl if i cr d e s ig n , [

The results Of this w tork date i a is planned. The use of transistors in other parts of

illcne penoic rsinC~owCor ingXR75) to a the Rascal program is also being considered.
suitable coating material. An amplifier coated with tothis materil passed . 50-hur alt fog test petrI

specification QQM-151. It was also found that R Starting with PPB No. 75, the pitch and yaw
spiiceo rubr(o onn U Silsatic X-5302-0)silicone rubber (Dow Coroig RT ) arlutio command modulators were to be replaced with ccm-

aid an Epoxy resin hall EPO8 mind servos. The primary reason for choosingcom-

materils for potting purposes. amnd servos was to provide a drift-free memory
Evaluation tests have been completed on a power function in the command loop. However, recentEveieti. tets avebeencomletd ona pwer developments have sinficanly improved components

supply which was modified for high-altitude opera- av e ornthe memryfir ui Inroe comon

tion. The unit w, - tested successfully up to a available for the memory circuit in the command I
simuate siibae o 80000fee. Tat esuts nAJ package (see BMPR Ne. 37, P. 22). The use of these

simulated altitde Of 80,000 feet. Test results Lodi- components has produced a system which is satin-
co that th changes will prevent voltge bres-tdown fatr.Paefr sn h oeexesv au

at the altitudes in which the component must operate, factory. Plans for using the more een nsive cmlmeandservo design have, therefore, been cancelled and an 1
improved version of the present command modulstors

Progress on thelnertialGuldancoSystem, formerly wilt be incorporated In No. 75 and subequcat PP's.

presented hre, is reported in Section C, Guidance. Dt

Durig thie quarter, two htgh.temperature testeo

pilotless parasite bomber mock-up No. 02 gave ex-
cellent results. These tests included five-degree'-

.freedom comptr runs at temperatures of olGOF r

Development studies, bench and computer e*lua- higher. Th completes the enviroamental tests II
tions, and fabrication of breadboard models of R&D planed for No . . A study Is ow bein mtde to
equipment are continuing in an effort to simplify the determine the fecability of converting Ihis mark-up

control systems. As a tMO and materials eavings ta conform with the coofhguatu of Modal 58F

device, existing components arebeingmodllid where missiles.

practical, to conform with circuitry changes. ThI
step eliminates the necessity for fabricating com- dition tm ratur tan
pletely new brOad=brad models. Thmalorobjectives Additin l

of this simplification program are the elimination of up for Model yF missiles haveidlcatethata greaily

the roU-rate gyro from the roll system and the g- simplified system for circottng warm eil prior to

limiting accelerometers from the pitch and yaw launch Is possble. The simplified system eliminats

systems. Packaging problems of standardizing and the use of the ciculaton segnacer Evalation are

simplifying circuitry are also being considered. now being made.

progres, on the individual control systems is as

follows: An altitude control system for No. 46 and subee- (I

Roll Systm - A system has been developed which qnt PPB's has been compleid and evaluated.
doe stie - A rtol ats gyro deveIspedtwchy Principal difficulties that were overcome ncludedthedoe.

o t i nc l ud e a ro
n

l 'ra t
s 
y

-
o a

m
is 

s
a
i
a c

t
ry  

eet virio onthe output of the atitude

from a stability and performance point of view. eifect of vibration On
This system Is currently being evaluated in an controller, Irom a noise standpoit, and the control

XB.63 airframe to determine the effects of me- of mansurering ge durz4 the transition from cfihb

chanal and electrical intercoupling. to level flight.
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3. ANTENNA STA3ILIZATION SYSTEMS (Xa-63)

a. Unattended Search Radar (USR) Antenna

Development of the hydraulic spin-drive system
for the antenna of the USR for No. '75 and subsequent
PPB's is proceeding sat'lfactoritly. The major em.
phasi, at the present time, is to improve the eta.
bility margin of this system.

Although redesign of the Ku-hand system has
temporarily been postponed, work to date indicates
that redesigning of some electronic components may
be necessary; no mechanical or hydraulic modifica-
tions are needed. Development of the Ku-bnd system
will be resumed alter X-band development has been
completed.

I. b. Antenna Pitch Stabilization Systems

A study on the error analysis of the relay
antenna positioning system has been completed and
the results have been published. A similar report
on the pitch stabilization of the B-S3 search antente
will be completed during the next quarter.

4. SERVO VALVES

Prototypes of the series "C" servo vzlves have been
subjected to Ia !ed temperature and vibration tests
and then used in several "laboratory" systems. The Figure 5. SV-6C Servo Vae
results n both tests and operations indicate that It
would be advantageous to replace the present servo
valves with the series "C" valves. Although these
valves are intended for use starting with airframe
No. 125, it now appears that earlier fliat testing w/i
be possible. At the present time, the SV-6C, SV-7C,
IV-9C, ard SV-1IC valves are in limited production 5. TERMINAL GUIDANCE CONTROL
and will be used for R&D purposes.

Shown in Figure 5 is an SV-C valve which is the been completed. This report outI-es the rcs of
same in sine and appearance as the SV-9C. Figure navigation techniques in the terminal guidance phase
0 is a schematic cross-section of a"C" valve showing of the B-6$ weapon system. Presentterminal guidance
the method of construction. Note the application of the studies include the evaluation of desitr changes which
diaphragm in the first azge. Thin diaphragm initially can further increase the targct acquisitioncapabilites
developed by Bell Arcrait for the commercial appt- of th, B-53.
cation of murvo valves, effectively isolates the magnetic
eircuit from the flow of fluid from the nAozzies. In 6. AUTOPILOT FOR OBJECTIVE V*
thin manner, magnetic dirt particles, a cause Of
failure in flapper-type valves, rs eliminated. Other Preliminary planning of the aniopilot for the
features are the all-steel spool, the insert, the spring Objective V B-63 Weapon System has been completedand spacing adjuster assembly, and the floatingt fit of

the insert in the aluminum alloy body, all of which
are designed to minimize changes in valve charac.
terintica brought aboat by changes in operating
temperatures. Typical flow characteristics and e Objective V is t complete B-63 Weapon System
frequency respose curves for the SV-9C valve are incorporatin0 a completely aenemanating guidance
shown in Figures 7 and 8. system.

B EL i .,,- ,,o
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and analogue computer studies on the integration of 30 II14 the moitianis in~ertial guidance aaodservopilot systems
are continuing. Computer studies are currontip aimed- -------------------
at a mnure complete evaluation of the cacabilities of theIA I
proposed system and its tie-to with certain naviga- Itional aids. Autopilot component development work I
and detailed system design wilt be staried in the nent
quarter.

7. ANTENNA SERVOS
Testing has been completed on the mock-up 01 the

antena stabilization system for U*i F.8SC/simoiated I
PPB. Installatin 01 servo components inthe airplane - 10--------------I
is expected to toko place early in the nest quarter.
Some mhr design changes were made based on - J- - - - - - - -i
preliminary test resls. / -- - Ii

-10 *8 -6 -4 -2 0 2 4 6 8 tO

DIFFERENdTIAL CURRENT_ .. I

Figure 7. 'Typical Flow Characteristics, Sy BC Valve

0S i

14o0 - - -S~,0O 
.3's

- A-I~ 

'o~.5 5 * 55 * C tS.4

Figure C. Bcnemnattc Cross-Section 01 "C,' Valve Figure 8. Frequency Response Curves, SV.BC Valves
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Ii B. Propulsion

TUBE BUNDL.ES

OXIDIZER TANK FUEL. TANK ROCKET ENGINE

1. DESCIPTION OF THlE X8.63 POWER PLAN4T The rocket engine is the principal subassembly of
the pover plont AMd consiots of three thrust chambers,

The XB-63 is propelled to its target by a liquid a turbie Puamp, tines And fittings, control vatoes, and
fl bipropeliunt rocket power plant which features two a mounting bracket. The engtne, wslghng$i00pounds,II levels of operation: the first Is a boost phase of In fitted atop the aft winog carry-through, andl Is en.

12,000 pouods thrust to accelerate the FPS to soper- veloped by a hoattail fairing.
sonic speeds quickly, and the second Is acruise phase
of 4000 pounds thrust to maintain the supersonic White fuming nitric acid (WFNAontdiner) sndavt
speed reached doring the boost phase. These two tion fuel (JP-4) are the propellants. Wigtion In effected
phases of power piant operation are obtained from by Introducing a small quantity of hydruine Into the
' ree Identical thrust chambers, The three chamobers thrust chamber with the oxidizer to form a hypergolle
'tre simultaneously during the boost phase, then the (self .lgoling) mixture. Combustion in maintained by
two outer chambers shot down and the middle chamber fuel following the hydrazine.

contnue tofiredurng he cuis phse.Propellants as" supplied to the throst chamberaby
In its present conflirs.-ation, each chamber is rated a turbine pocnp driven by a pas generator. The gas

at 4000 pounds of thrust at an alitude of 40,000 feel. gen.rator Is a small combustion chamber operating
The nozzle of each chamber Is designed for complete on the same propellants an thneeusedby the missile's
gas expansion at 12,000 fcet. Specific Impulse is thrust chambers. In addition to satisfying propellant

approximatly 24: econds at design altitude. flow demands, the turbine drives the alternator which

fiiB E L'Aly ClsPINAlt4
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-1
supplies electrical power for the various subsystems The first -9 test engine has been assemblad
of the mtosile, and a pump which provides hydraulic and testing will be started ea. ly in the next quarre'.
pressuv to the servo system. A metal mock-up Of this engine was reviewed by Air

Force personnel during a development engineering
The propellants are contained in tanks that are inspection.

integral parts of the airframe. Center-ri-gravity
control is maintained by sectioning the individual Various thermctouple units and ae cbustible
tanks into compartments, and propellant expulsion is g detector manufactured by Mine Sfety Appliance
accomplished thrugh flexible outlet, becaue of were tested to determine the applicability of these

the mixture ratio of oxidize. to fuel, the oxidizer and heat- and fire-detecting units. As a result of thes
fuel tanks hold 615 and 295 gallons, respectively. tests, wn Edison continuous cable was selected be-

For tank preasurization and valve actuation, nitrogen cause of its satisfactory operation and ability to

gas under high pressure is used. The gas is stored cover a larger area per unit.

in tube bundles which conform to the toner circum-
ference of the missile, thus occupying minimum Missile No. 0014 was flight-tested on 22 June
space t19S4. Satinfactory operation of the power plant was
space. attined for 158 seconds. Although the flight became

2. TRtUST CHAMBER AND TRIE PUMP IN- unstable during the lst 26 secnds of power plant
STALLATION operation, instability had no noticeable detrimental

effects on engine performance.

AtBeAircraftCorporation Missile No. 1016 was launched on 27 July 1954 U
Before rocket engines are flight-tested, flight and No. 1117 on 9 August 1954. in both missiles a

approval tests are conducted. A formal flight ap- malfunction of tho rocket engine occurred approni-

proval program has been completed on the XLR.67- mately 1.6 seconds alter the tire sinlal. The cane
RA-1 (61 L thrust chambers and Aerojet turbine of the malfunction is unknown; however, It is believed

pump) rocket engine. This included vibration and that a spurious electrical signal actuated the "mal-

eneironmental tests. One phase, the flight approval function" safety system.
test of the turbine-pump start tank, was successfully
completed at Aerojet-General Corporation. A pre- in an effort to determine the cause f the
liminary test report has been submitted to WAflC. malfunction, XB-6l No. 21 was returned to Air Force

Plant No. ,I where an extensive test program was 1

An engine of the XLR-67-DA-5 configuration performed. Although the program was inconclosive

was used to test the autocheck system (see Section C, in determining the cause of the malfunctions, several
Guh'nre) which has been deesigned for the Model 56F sectatons were Made.
missiles. (The -5 engine incorporates '5 L* thrust
chambers ao an Aerojet turbine pump.) The results (1) For more complete telemetereddata, certain

indicate that the phase of the autocheck system tt rogket engne parameter will be morenios
automatically sequences the power plant from "tr- thoroughly instrumented and continuously
bins arm" to "turbine fire" is satisfactory, The -5 monitored during flight.
engine was also subjected to informal environmentail
flight approval tests. The results of these firings (2) The seety system for the thrust chmbrs 

weestifcur.wl he removed for flight testing, but the
were satisfatory. safety system for the turbine pump will be

Testing of the XLR.67-BA-7 rocket engine retained.
65 L* thrust chambers and Bell Aircraft turbine #e

pump) has been terminated. The reason is that this (3) Since the thrust chamber safety system wil
engine, which was designated for use in only one be removed, launch and power plant opera-

missile, would have required a complete acceptance tion will be the "lree-drcp lanyard launch.
and flight approval program prior to the final flight A timer will initiate thrust chamberipition

test. Although the cost of such a program for just approxlmatly 1.4 seconda alter the PPB
one rissile appears prohibitive, thetestinicompleted leaves the launching rack.
on the -7 engine is applicable almost in its entirely
to the XLR-67-BA-9 rocket engine (75 L- thrust b. At AeroJet-General
chambers and Bell Aircraft turbine pump), ad has
also contributed materinlly to the development of a An inwetigation on pump seals was undertaken

hypergolir (sel-igpiting) starting system on the gas at Aeroljt-General to determine the amount ofleakag

generator package. that could be tolerated. The program consisted of

B E L I6,4 w. ..,,0..., ON
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startingturbine pumps in whichleakage was simulated Three sew aluminum Injectors were drilled
by introducing certain amounts of propellants into the to cnform to the orifice pattern of the 22-pair
turbine case housing, tests were conducted at sea stainless steel Injectors. The first of these injectors
level and simulated altitudes, was modificd to give a more uymmetrical hydraulic

flow pattern into the entrance of the oxidizer orifices.

The investigation indicated that the leakage rate Flow tests with water shoued that a more symmetri-
tolerable was two cubic centimeters per minute of cal peripheral flow had been achieved, although a
oxidizer, ad zero fuel leakage. Aerojet is making an slight misalignment had been induced in ose-quarter
effort to reduce oxidizer leakage to an amount less of the oxidizer jets. On fire tests, little change in
thon two cubic centimete:s per minute. Two methods performance was not-d, however, nozzle burnout
are being testedt one involves the testing of a Kenna- occurred and this was attributed to the misalignment
metal.on-Kennmetal seal, and the other concernsthe of the impinging streams.
use et a douhie oxidizer seal. The second aluminum Injector was drilled

3. COMPONENT DEVELOPMENT to conform directly with the configuration of the 72-
pair stainless steel injector. The results of fire

a. 4000-Pound Threst Chambers tests indicated unsatisfactory heat rejection rates
for the nozzle. This was attributed to a discrepancy

(1) Injectors In the counterboring operation.

The fabrication and testing of production. The third experimental aluminum injector
type injectors for the 4000-pound-thrust chambers was then fabricated so that the length of the fuel
was continued. Four 72-pair, stainless steel, in- orifices was 75 percent of the length of fuel orifices
pinging showerhead injettors were tested and ac- in the standard, stainless steel configuration. Per-
ccpted for assembly into 75 L* thrust chambers. formance was good - a combustion efficiency of 97

percent was obtained at rated conditions. However,
The injector program during this quarter the nozzle heat rejection rate of 5 Btu/in-sec at

also included tests on several experimental injector rated conditions was higher than avers!^
configurations, valve-in-head tests, andtheevaluation
of annealing effects on an aluminum injector ater An aluminum injector, specifically heat-

long-duratiou rns. treated to the 61S-TG condition prior to testing,
was fired In full-duration runs to determine the

The drilling pattern of a stainless steel, extent of local annealing that might occur. The
72-pair, impinging showerhead injector was modified first 280-second run resulted in a 13 percent de-
t obtitnthesamepropellat.streammomentacharac- crease in the ultimate tensile strength in the region
teristics at a mixture ratio of 4.9 as are normally of the fuel orifice exits; no decrease in strength or
cbained with the stansard injector at a mixture ratio hardness was observed at the perip.ery of the in-
of 4.3. This modification was made by altering the jector. Although the accumulated time of firing was
pressure drops through the propellant orifices. Oper- extended to 1000 seconds, no further changes were
ation of the injector was satisfactory and a peak observed.
cha^teriutic c&aut velocity of 4990 ft/eec was
recorded at design mixture ratio. Additional evalus- A test aluminum injector was utilized to

tion firings are scheduled, determine the strength requirements for a test
malfunction shutdown of the gas-actuated, valve-in-

Another stainless steel, 72-pair, impinging head. On bench tests, egligibledeformationoccurred
showerhead injector was fire-tested in this quarter. after 100 cycles of operation. However, on the shut-
This configuration, which incorporates counterbored down following the second fire test, a material failure
oxidizer orifices, was modified to increase the pro- occurred. One additional cycle following %is failure

pedlant distribution across the face by rotating the caused the fuel dome to separate from the injector

inner propellant streams 5" toward the centerline face. The failure is being investigated.
and the outer streams 5* away from the centerline. n conjunction with the aluminum inj~cfor

The performance of this second stainless valve.in-head tests, a steel injector was employed

steel injector was satisfactory emcept that a decrease to determine the approximate (water-hammer) surge

of 1 percent was noted as compared to the standard pressures resulting from fast shntdown. The average

counterbored injectors. The heat rcection rate of peak pr-asure was 445 psi above the fuel inlet pros-

the nozzle was 10 percent lower than that of the sure; the peak value existed for durations up to

standard configuration. 0.007 second. No measurable deflection or elongation
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of the steel injector w..s observed as a recoit of thes 3-S ceramic coating from its interior. Although
tests. similar evaluations had been conducted on another

thrust chamber, the test w.s repeated on a throat
A 75 L thrust chamber assembly was fire- chamber which incorporated the latest desigochanges

tested to determine its performance throughout the and was assembled by the latest manufacturing i
temperature range of -30*F to 130"F. As shown i techniques. On') ore full-duration run wascompleted
Figure 9, no appreciable variation was observed. without leaks. Alter five full-duration firings, the

leakage rate became excessive (1.43 lb/sec) nrA i
An axial deflection Indicator, utilizing a tests were discontinued. (In previous tests leakage

*train gage, was designed for the purpose of deter- of this magnitude was attained after only two num.)
mining the relationship bet-n injector deformation These tests indicate that te useful life of this thrust
and performance. Three firings were made with chamber is decreased by approximately 40 percent if
durations up to 60 seconds. The results indicated the 3-S ceramic costing is not used.
approximately a 0.00-inch deformation due to static Ii
chamber pressure loading, and an additional 0.006- The evaluation of throat chamber 26-CP
inch thermal deformation at the end of 60 seconds, was completed. This unit, which has an increased
This latter deformation did not stabtize. In future throat radius, does not have a coolant-tube retaining
tests, a differential transformer deflection transducer wire located at the throat. In all, ten full-duration
will be used instead of the axial deflection indicator, firings were completed. As-was oberved on both t

the production-type and Other CP-type thrust chain-
(2) Thrust Chambers bers, leakage on the 26-CP increased from a rel-

atively low rate to an excessive rate on final firing.
Fourteen production 7/5 L thrust chamber The performance and durability of 26-CP were com-

assemblies wereacceptance-testedduringthisquarter, parable to 20-Cp and 24-CP which were reported
bringing the total to 25. Only one unit was rejected. in BMPR's 36 and 37, respectively.
Also in this quarter, preliminary fire tests were Ii
conducted on the first six thrust chamber assemblies Testing was completed on thrust chamber
(62-470-020-I) to be used on XB-6$'s NSs. 57, 59, 36-CP. This is the first unit with Nicrobrase applied
62, and 68. to the convergent and throat sections of the coolant

tube buedle. The durablltyofthinthrustchamber was
One product;on-type 75 L* chamber was approximately equivalent to thatoftheprductlon-type

evaluated to determine the effect of eliminating the 75 LO thrust chambers. However, 36-CP completed

- -40 -30 -20 -10 0 10 t 0 ' O 0 0 70 S0 90 100 110 120 130

PROPELILANT TEMPERATURE -F
ioo l i II

-40 -30 -10 -10 0 I0 t0 30 40 50 60 O0 s o o 100 ItO I O 10

PROPELLANT TEMPERATURE "P

Figure 9. Performance of 75L* Tubular Thrust Chamber Assembly
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sevn tests with n eakage, the eighth On the total useful life of the Al-Fn thrust chambers.firing produced only minor lekage. (NOTE: Leakage However, colant-tube buckling did not occur on theusually occurs on the fifth or sixth firing on the 10-AF unit that had 3-S ceramic applied to its In.productlon-typt units.) The ninth and final run teor. Additional tests will be conducted on Al-Finresulted in excessive leakage. While a metallurgical units using the 3-S ceramic. Delivery of threeex"nmlatIon has not been completed, it is assumed additional AI-Fin thrust chambers i expected duringthat the eventual failure was a result of internal the next quarter. The vendor has modifiedthe castingcorrosion. 
procedure to assure a more uniform bond between

Tests were conducted on a second thrust the aluminum casting and the coolant tubes.chamber, 35-Cp, incorporating Nicrobrized throat During this quarter, emphasis in the 4000.and convergent sections. This unit was not lined pound drilled aluminum thrust chamber program waswith 3-S ceramic coating. Only one full-duration On the determination Of thrust chamber durability.run wa completed without leakage. Alter six 280- Tests of 30 seconds duration were also conducted atsecond firings, testing was discontinued because of the temperature and chamber pressure extremesexcessive leakage. These tests Indicate further thes eteTe&needfor he 3S neam,¢coatngstipulated In the specification requirements. Th,-o eseed for the 3-S ceramic coating. latter tests were completed without mishap.Evaluations were conducted with two thrustTwo additional c iaingr were completed on chambers, No. E-18 and E-19, each of which ncor-the Al-Fn thrust chamber Il-AF, making a total of potdadifrndeineiem t. Te -lnine to date. At approxlmately 25 seconds after the aemted a different dest g refinement. Th E-18start of the last firing, a burnout occurred through assembly was thoroughly coated with r 0c010-inchthe hambr cstin in he rea herethelayer of Norton alumina. Sliteen runsewere conductedthe chamber casting in the area where the coolant totaling 37 minutes. A nozale throatburnoutocurredtubes had previously buckled. On examination, the during the inst run whdch necessitated scrapping theAl-FIn bond was found broken over approaiately thrust chamber. A water flow nvestgation of the75 percent of the chamber's surface. Examination of thrus amnum injer Iniat ft ethe throt revealed severalsm.lW leas which were R-184 aluminum injector indicated definite rots-in litn with the chamber failure. ch e alignment in the impingement pattern. Subsequentnl.Sectio of the fire tests of thin injector in an uncooled thrustcoolant tubes at the chamber and throat regions were chamber with a water cooled unexpended nozzle,e amined for carbide precipitation and internal cor- substantiated the water flow (test stsnd) results.rsion. As was noted on thrust chamber 10-AF, Severe erosion the water cooled no(t le occurredcarbide precipitafion on the II-AF wad more pre. at the same location, relative to the njct face, adominant than In the production-type unit. It is the burno tin rlthae to the nortabelieved that the excessive precipitation is a result the burnout in trust chamber E-18 The Nortonof the nanufacturing process, b case smples of &ImfaCoating Which had been ntact n the throat ofthemanufacturing prbjectedtocess, for ipples to E-18 prior to the burnout run was badly spilled alongbingte subjected to laF for approxmately two the entire periphery of the throat. The failure of1300F and the two simutecorreptxdtothe tempere Nort,k alumina is, perhaps, due more to faultyturn and time reqoiuredfor the A -Findtoio etproces,) propellant injector rather than to fatigue and thtnmalshock. Evaluation ol the alumina coatina will be
-vlunllcn ofanotherAl-Finthruste.,amber, continued on thrut chl=bcr3 aimilar to E-18.12-AF without 3-8 ceramic applied to tho coolant The second drilled thrust chamber to betubes, was completed during ths quarter. Five full- evaluated, E-19, wa similar to E-l0, except thatdetion firings wre completed without leakage, but ia nserts are sse ii th cEa8, cptassages

on the seventh run, several tubes in the chamber the throat and convergent nozzle. The combustionregion buckled inward. Nodiscrepancieswereevident chamber was Coated with Alumltm Hlrdknte insteadn the injector which might have ca sed the tubes to ofaNor al n. t hi th u st ha er o w insanbuckle by creating a local, hgh-heat rejection area. of Norton aumina, Tims oft Chamber now Lu inThe eighth and last flrinprduced nofurther chamber accumulated runin time of 67 minutes Incldindamage, but the rat* f leakage at Me throat wag 26 runs with maximum sin$1-rim durations ap-excessive. atou te at tie troa was proaching seven minutes. Although the AlumItteexcessive. Snetions of the coolant tubes from the l Hardkote disappeared from the nozzle throat after a12-A unit will b e s t e taloric, few minutes of thrust chamber operation the aluminum
examination to determine the extent Ofinterualcorro- wall at the throat remained intact for the entire

The series of tests on 10-AF, II-AF, and The increased cooling margin resulting12-AF Indicates that the 3.-8 ceramic had no effect from the use of helical Inserts, when combined with

e E L 64,. ,
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Norton alumina coating in the combustion chamber In the entrance to the turbine manold. The manifold, tI
nd nozzle will provide the high degree of durability the gear case, and two gears were damaged. Tc I!

and reliability necessary for missile application, prevent this In the future, the sequance cun-l box
Thrust chambers of thin type have been assembled wa redesigned to eliminate potfire purge when
and are now being prepared for tests. Ignition does not occur.

b. Turbine Pum c. Propellant Tanks and High Pressure Gas Sorage

The turbine-pump assemblyfor the XB-63 rocket Seven sets of Type 347 stainless steel oxidizer
engine is being developed to supply llquidpropellants, tanks and CORTEN fuel t..... for X1-34'sthroughNo.
JP-4 and WFNA, to the thrust chambers. The turbine 64 were received. Two were of the large-cone type
pump will also provide hydraulic and electrical power with flexible outlets and five incorporated the small
for the srvoandelectrntccomponents. Thedrawings cone with flexible outlets for improved expulsion
for the turbine pump, which will be installed in No. efficiency.
75 and subsequent misies, have been released tor I]
manufacturing. Four of the first 20 production-type The first set of 6IS-T aluminum alloy tanks
turbine-pump assemblies willbe installed inthe rocket with lergo cones and flexible outlets, scheduled for
cr'gines of XB-f3's Non. 57, 59, 62, and 68 to demon. installation in XB-63's 65 through 74, Is expe.,ted
strate operation of the power plant eqoipped with the early in October.
Bell-Aircraft-designed unit.

The receipt of two sets of 618-T aluminum
Prior to this quarter, 88 runs -4ere made at alloy test tanks completed se outstanding orders 11

A. F. Plant No. 38 on turbine p..p rasemblies Non. for test tanks of the large-cone type. A set of 6lS-T

P-IT, P-2T and P-4T. In 9,.cordjce with turbine aluminum test tank- has alrndy been satldfacinrily
pump model specification 56-947-4I, P-IT and P-4T fatigue- and burst-%.ted. Ths remaining tet tanks
were acceptance-tested for irtalitlon into rocket will be used in the "static test" PPB to test the de-
engines. During the acceptance testing, a minor sign for XB-63's 65 through 74.
difficulty was experienced - a leakage occurred at
the gasket seal between the turbine manifold and Its Bladder-expulsion-type test tanks will be used
support. It was found that the gaket was ton stiff to to test bladder compatibility with the propelluts at
seal the hot manifold flange welch became slightly specification conditionsandto prove their adaptability
distorted because of the differentlalthermalexpansion to the XB-63. [1
of the maingprts. Thisdifficultyhasbeen eliminated
by using a more flexible gasket and six longer, high- The first set of 61S-T, bladder-expulson-type
temperaturc bolts with locknuts, test tanks was received. The fuel tank was burst-

tested and the oxidiner tank was faligue-tested; both
Turbine pump assembly No. P-2T is being used tests were satisfactory.

for the preliminary qualification test program which
consits of I water spray test, 27 short-durationtests An extensive test program was undertaken to
of two minutes each, 10 long-duration tests of eight determine the durability of the teflon bellows used in

minutes each, 2 short-duzation tests at low tempera- the flexible outlet tube of the tank. In addtion, a few
tur., 2 short-dura!'on tests at high temperature, 12 tests were conducted to prove the over-all design.
malfunction tests using specification acid, and 12 A test rig, designed to permit the required 34.25"
malfunction tests wherein acid diluted with 5 percent deflection of the flexible, tube assembly, was rotated
water t7 weight is used. The malfunction part of the at the rate of one revolution per second. Fol!owing
program is to determine the effect on the operation 500 cycles with the rig empty, WFNA was loaded I
when a single malfunction is Introduced at various Into the drum. After a 200-hour soaking period, the

places in the turbine pump assembly. rig was rotated for 1000 cycles. Since so visible
effects were found, it was obncluded that the bellows i|

To date, unit No. P-2T has completed 12 and gimbal are satisfactory with respect to flexure
malfunction tests with the specification acid, and 8 and immersion.
malfanctlo tests with diluted acid, 5 percent water
by weight. In the ninth test with diluted acid, a 40 Several bellows that did not meet specification
psig fuel start reservoir pressure and an 875 psig were subjected to conditions existing during PPIB
oxidizer start reservoir pressure were imposed on operation. (These tests will be ret'ated when
the system - a noulgitlon malfunction occurred at specification bt'lows are received from the vendor.)
0.26 second. At approximately 0.57 second during A thin-walld bellows was ,ubjected to 36 cycles of
the postlfire purge period, an explosion occurred transitions from crulse-to-boost flow rates; failure
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occurred daring the 36th cycle when a convolution A No. 72 drilled orifice wasestablishedasthe correct
of the bellows ruptured. size alter testing various sizes; the valve for 05 L-

chambers employs a No. 70 drilled orifice.
A heavier-walled bellows was subjected to 45

similar transitions without any apparent effect. This A reduction in fuel throttling time reduces off-
second bellows was then subjected to 12 cycles of mixture ruonning time during the starting transient,
instantanenij stoppage of boost flow rate; on the 12th and also permits transition from hydrazine to JP-4
cycle several convolutions ruptured. at a higher chamber pressure. Theoretical calcula-

tions indicated a fuel throttling of 0.25 second and the
Pending the oulcome of the teets withspecifica- fuel pintle was revised accordingly. Simulated

tion bellows, it appears that the bellows can withstand firings were then made to time the valve from uniform
several shutdowns with a ragin of safety at the boost throttling action to full-flow conditions.
flow rate.

The modified valve was then assembled with a
During the course of these cons, the possibility 75 L* chamber and three 6-second hot firings were

of a vortex occurring around the end of the flexible made. An examination of the oscillograph records
tube was investigated. Sawdust was added to the indicated essentially no plateau in the trace of the
water to aid in observing the flow as motion pictures chamber pressure during the start, hydratsie ex-

L were taken through sight tubes. Water action around haustion occurred at 70-80 percent of rated chamber
the outlet tube gave noIndication ofavortex formation. pressure. Approximately 0.1 second elapsed between

r ignition and the attainment of ratedchamber pressure.
The nitrogen gas required for propellant tank

pressurination and valve actuation was originally The valve was then rearranged to deliver a
carried aboard the missile in high-pressure tube maximum rate of fuel flow and a minimum rate of
hundles. A mechanical failure of a tube bundle in oxidizer flow during the throttling time. (Manmum
XB-03 No. It made It necessary to redesign this and minimum refer to the variance in flow rates
component. To prevent a delay in the flight testing incurred by the tolerances in machining the valve
program, high-pressere storage bottlee were installed components.) Osillograph records of fire tests
in the radome as temporary containers for the made with this valve were approximately equivalent
pressurizing gas (see BMPR-3$, Figure 21). to those reported in the preceding paragraph.

The redesIgn of the tube bundles for No. 46 The test valve was again altered; this time it
and suebsequent XB-3's has been completed and was designed to effect minimum rate of fuel flow and
fabrication bo-- started. The major change In the maximum rate of oxidizer flow during throttling.
design is an increase in wall thickness from O.OA2 On the first of three scheduled hot firings the oscillo-
inch to 0.065 inch. Acceptance testing procedures graph trace was similar in those reportedprevtously.
for the tubes have been revised to ensure the use of At 10 percent rated chamber pressure during the
nondefectIve materials in fabrication. Fabrication second run, a sharp pressur6 rise occurred which
techniques and the qualification tests have also been "peaked" at 20 to 30 percent and then fell back to a
revised. .Metal-in-metlt contrt bht.en th: t±-c r.orr.l cure. Tho same phenomenon occurred on

and their related parts has been eliminated by the use the third run except that the peako the sharp rise was
of silicon rubber, at approximately 50 percent.

d. Valves and Controls This last series of three runs was repeated

twice and the results were ldentical. Since this
A program has been initiated to devlop a fuel- clearly indicated that the fuel throttling time for the

actuated propellant valve for use with the 75 Ls tube- valve was too short, a decision was made to use the
formed cast-aluminum thrust chamber. This valve fuel-throttling configuration of the 65 L* chamber
will replace the hydraulic oil-actuated unit now in valve which provldesathrottlingtime f approxImately
use on 65 L* thrust chambers. 0.5 second.

Development of the "fuel" valve was started By using JP-4 as fuel and trichloroethylene
by firot fabricating A hydraulic oil-actuated valve for instead of the acid oxidizer, fuel aetuullon of the

ue on 75 L* chambers. This valve had operating valve was tested under almul~ted firng conditions.
Lu characteristics equivalent to the propellant valve used A smad receiver tank was used as the missle's

on 65 L- thrust chambers. Simulated tests on the fael tan. These tests indicated that the No. 72
water flow stand indicated the need for a smaller drilled orifice was satisfactory as an "actuatl,
actuating orifice to achieve the same performance. lie" control orifice, however, it fuel tank pros-
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sures of 60 psig and above (65 psig maximum The heat flow in a drilled aluminum thrustallowed on missile tanks), the oxidizer side of the chamber indicated that the maximum leat flux, which [
propellant valve would not shoit down because the occurs at the throat section, is approximately 4.5
oxidizer pressure locked the actuatg pitor. if times that occurring in the hamber. It wat also
addilioal spring force were provided to balance the revealed that e5.5 percent of the total heat rejection
high tank pressure, a subetantial weight penalty would of 832 Btu/sec occurs at the throat section. Thesehave been incurred in that th', redesign woad have data are within the range of heat rejection rates ob-
increased the ese of the valve appreciably. There- tained from exnierlmental tests. ii
fore, it was decided to overcome this difficulty
through presevre balancing by exposing the actuting It was noted that the combustion wall tempera-
piston to fuel tank pres- .re at all times. A minor ture varies between 650" and 700F within 1.5 inches
redesign balanced out the effective areas on both of either side Of the throtectin. This substantiates
Pide of the piston, the assu .ption that longitudinal heal transferdoesnot

occur in this section of the thrut chamber.
A reworked valve was then subjected to smu- I'

lated firings and performed satisfactorily at fuel Electrical analogymodels were made for the
tank pressures from zero to 65 pig. However, the purpose of determienar the relative heat transfer
t" vt:r*~d d.srlutcnet in the actuatingcylinder made characteristics of the 24-hole, 36-hole, and 60-hole
it necessary to increase the actuating orifice to a No. drI , oviule. These represent some of the iI
71 drill size. possible design modifications to the drilled-slumnum

thrust chamber.
Following the inallaliuu of the larger orifice, [I

the valve was installed on a test stand And 22 hot The 24-hole modelprovedtobethelesstefficint
firings were made. of these, nine wore made with in that it resulted in the highest wall temperature,
the XB-63 tubing configuration - three runs at each 710"F. The combustion wall temperatures for the
tank pressure of 0, 40, and 65 psig. All otarts were 38-hole and 60-hole were 6401F and 650"F, respec-
smooth, the usual chamber pressure plateau appeared tively. Of particular importance is the fact that the
on the oscillograph trace after ignition, and the coolant velocity in the 60-hole nozule is sufficiently
transition to ra.ted chamber pressure was smooth, high to prevent nucleate boiling under normal codl-
The shutdown time averaged 0.35 second at 0 pig tions. Thus, if local "hot spots" occur, a tranaition
and 0.31 second at 40 and 85 paig. to the nucleate bolligrange can absorhthe abnormally

high beat flux without an appreciable increase in
The valve was then adjusted for minimum combustion wall temperature. in the other two 1oxidizer flow ann m-iaximum fuelflowdoringthrottling. coufigurations, the increased heat flux would cause

Three ruti were made at each tank pressure of 0, the bubbles to coalesce Into a vapor film and result
40, and 65 paig. The oacillograph traces inoicated in aburnout.
satisfactory performance. In addition to varying the number of drilled

The valve was then adjusted for maximum passages, models were constructed to investigate
oxidiner flow and minimum fus flowduringthrottling. the effect of modifying thecoont passaigssbybroach-
Three runs were again made at each of the afore- ing or using spiral Inserts. Ho decided advanages
mentioned tank pressures and the results were were apparent from the tests of either of these
sat'sfactory. modifications. U

At the present time, the valve iseing subjected In the investigation of the effect of a blockedto thced prs t, te vave-65'F esulcts coolant pnassge, a section at the throat was studied.
to situlded firi at l65F and -6avi - results The blocked passage resulted in a rise of the coo,-
are not yei available. bustion-wall temperature from 670' to 885"F. This

4. RESFARCH temperature would result in a burnout of this section
of the throat. J

a. Heat Transfer Teats A tiudy of the heat flow in a tube-formed, cast-
aluminum thruet chamber has been initiated. Pre-

The investigation of the heat flow through the liminary results indicate that the combastlon-wall
wells of a 4003-pound, drilled aluminum thrust temperature in 720'F in the chamber and 1350*F at
chamber wes c mpleted. in addition to this work, an the throat (assuming nucleate boiling occurs). It wasinvestigtion was made of the effect design modifice. noted that Most of the beat transfer occurs through
tions on the drilled passages and a blocked passage 20 percent of the surface area of the coolant pLue;
had on heat tranuser, the remaining surface is relatively ineffective.
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b. Htydraulic Research nole. Therefore, as a compromise between thebest
jJ atorneatton and the limitattons of the Injector.

The study of tie starting transients of small geometry, in tmingement angle of SO- to the so-dc
oiiesukas those used in gas generator Igniters let aWt was used tn the design of the injector.

was continued. Tests moade to the last quarter clearly
showed violent oscillations Io the let streanm when the C. Propelant tnvesttyattons
propeloote, WFNA and JP-4, were Injected Into an
evacuated chmrchr (28.6 tnches of mercury vacuum). (i) Additives
These tests were repeatad to thist quarter and the
previous obbervations were cooltrinod. Another series (a) ItFA Wtbtltl-
of runs was made under Identical conditions exctet
that the propellant temperatures were -35*F Instead The itFA being tested for storage
of '[*7(.5 In these tatter runs the violent oecillations stability thns shown no appreciable change in com-.
were not observed. positton over a period of approximately 12 months.

Te acid is stored outdoors in n aluminum drum
Studtes were also made of the efiect of chamber stich It vented anid sampiled at monthly intervals.

pressurt, discharge pressure, and jet velocity on the Tests were started In August, 1953, and analyical
appearance of both stogie aod tImpinging jets. Vitsual procedures were revised In Janary, 1954. to obtain
ohosovation of jet behavior was supported by pho. motec accurate results. Rtesults of several analyses
tography. are given i Table 1.

For i' stogle jet, an Increase in chamber
pressure increased the rate of atomization; a quan- TABLE I
titativo appreoimation of Wei Increase was made by STORAGE STABILITY OF tFifA
metasuring the d1onaeter of the jet. An Increase in -

the injection 9e--nure or jet velocity aso increased 4ust ,lmay 7eebr
the rAte of atorrtnatton, but the effect was not clearly Constituent 10u3ot54 19uay $ epeme
defined nor readily measurable. HNO 8.65-- 61.44i 01.3

In tmaplogtng-jet studies, so Increase to jet lO 28 14 13
velocity at a constant chamber pressure Increased NO2  15.54 16.53 16.58
the amount and rate of Ltotattlon. Similarly, so Hr 0.4 USo 0.52
increae in chamber pressure at cmue'Ant jet velocity
increased atonmlatlon, the most notable changes ic At Trace Trace Trace
the rate of stomloatton wtrn Mtaltovt In the 0 to 1to Fe Trace Ni11 Nil

pos ane.Ho 1137 1.40 1.18

obyIncidental to the studies, was the observance-
ofhdraulic flip under certn conditions. For the

partimur orifices used, nontmpingement was clearly (b) bodium-Wax Dispersions
r evrieu alter flip.

iiAs so introduction to the design of an Injector As a method of Improving the reli~ablitty
for a "double rocket engne,' a study was made of the of ignition, when so electrical igniter In need wtth the
penetration of water Into a sonic nitrogen stream. Jf'.4WFNA combinat ion, metallic sodium can be
The double rocket engine consists of a 400-pound Introduced into the fuael upon starting. Ibte is doneL thrust chamber, with a covergent o...e only, whitch by means of sodium particles dispersed in wax. The
Is fired through a central hole in the Injector at a JP-4 dissolves the paraffin and picks up the sodium.
4000-pound thrust chamber In provide a pilot flame The effectiveness of this additive was evsaluvted at
for the larger thrust chamber; thts might Insure the two pressures by determining Ignition delay as a
efficient comtbustton of the prupetlanits without rs- function of temperature.

Lr quring an accurately drilled and fabricated Injector.
The experimental work consisted of tojectingutreame The dispersions of sodium (50% by
of vater at varying velocities end angles Into a soatc weightij in paraffin wax were st with a Wtrtog
nitrogen jet. Mifsmum pertetrationofthe sonictstream blunder equtipped with a stainless steel bowl andain
occtred at an impingement angle of 90'. However, electric beating mamfie. A slug of the dispersed so.

temxmmbreakup of the stream ormrzld at a dtum, was placed in the JP-4 feed tine downstream of
negative angle of Impingement toa~rd the sonic the propellant voles. For tests In which the sodium
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was not used, a "dummy" slug Was placed in the line malfunction at turbine start - more specifically, the
to keep the line volume constant. effect of thertrl and mechanlz.l shock on nitrated

trhine soot.
Since there is a slight fuel lead, ignition s

delay was teken as the Interval between the entrance Prior to nitration, samples of turbine soot,
of WFNA into the igniter (signaled by a conductance soot from the ramp beyond the test rig, and extract
probe at the acid orifice) and the start of chamber and residue of a chloroform extraction of ramp soot
pressure rise. Although use of dispersed sodium were tested for stability. No violent reactions were
improved the starting characteristics of the Igniter, obtained when these samples were subjected to heat,
the data nevertheless shog e an appreciable degree liquid WFNA, or hot WFNA vapors. It was concluded
of scatter with or without the sodium. Mlat the soot tested was inert. H

(2) Starting Fluids The turbine soot was then nitrated under
conditions which paralleled those at turbine start

The investigation of the reltablity of us- aboard Xfl-63 No. 12. It was assumed that a carbon
symmetrical dimethyl hydrazine as a starting fluid deposit had formed in the low spot of the turbine
at reduced temperatures was continued. In the last housing. This deposit would include carbon and
quarter, test of this starting fluid in a start chamber alkyl nitrates. The products formed by the nitration
so -03*? we-r aoofzcio.'y. A raronnallvrty cxclt4 c t ~ clriin Mtotld conditivor vxo

chamber was then substituted for the start chamber subjected to thermal and mechanical shocks imposed
and five successful starts were made at -65F. by open flames and blasting caps. The nitrated prod-

ucts proved to be stable. However, it Is believed u
As with the previous runs, the start tests that the failure to uncover evidence of Instability does

conducted in this quarter were made with the pro- not eliminate the soot as a possible cause of the
pellants, starting fluid, and hardware at -65"F. The explosion. Conclusive results can be obtained from
propellants were JP-4 and Type I RFNA with 0.5% tests In which the exact conditions in an operating
HF added as a corrosion inhibitor. Including the five turbine are duplicated.
starts made in the previous quarter in the regenera- 1
tlive chamber, a sris of twelve successful starts
was made. In all instances, the transition from start (4) Quality Control
to main fuel was smooth. The slow start in these
tests was attriboted to the low temperature of the The quality control program has been ini-
actuating fluid In the propellant valve, tinted, alter acceptable field-test methods for anslyz-

Ing WFNA were established. A dailyanalysis Is made

On three of four additional starts, explosions of the acid used In each cell. Should the Iron content

were encountered. In each case, the cause was exceed 0.03 percent, operations are postponed until

attriboted to improper propellant vatve actuation, the acid Is replaced. The 0.03 p rcent ge has been
(The propellant valve was not d ascgned to operate selected as the maximum safe operating limit. For

at timperatures as low as -65'F.) Before continuing each test, analytical data of the acid hre recorded t
these tests, a propellant valve was thoroughly tested on the IBM card along with performance data on the

in dry runs at -65'F. Following satisfactory valve rocket engine. ii
operation at the reduced temperature, two successful A daily test Is also made of a sample of
firings were made. JP-4 selected from a cell assumed to be represen-

Te rellibility of unsymmeirical dimethyl tative. Density Is determined with a pycometer at

hydrane as a starting fluid has been adequately 77-F, and boiling range is determined by an ASTM

demonstrated for the temperature rage of ambient distilltion. When sufficientsnmpleshavebeentested,
to .65"F. There has been no evidence that the a correlation of Kta will be iade and the rsult6 f
starting fluid contributed in any way to the difficulties will be reported as they become available.

encountered in the test program.

d. Material Evaluation
(Slix bladder.expUlsion tests were made with the

Following the abortive lanching of XB-63 onidser propcllant tanks. The bladders were fab-
No. 12 an investigation was conducted to determine ricated from a 0.02-inch R33X416-14 polyethylene-
if an explosion of nitrated hydrocarbons caused the polylsobolylene blend (a Goodyear Tire and Rubber

B E L ...........cl~tat~s
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TABLE I
SUMMARY OF ACID EXPULSION TESTS WITH GOODYEAR BLADDERS

Shroud Percent
Tat No (Enveloping Bladder) Storage Time Expelled Remarks

I None 24 hours - Failure due to

acid action

2 0 005 inch Kel-F - 98 Acid cooled to

-10'F and ex-
pelled immedi-
ately

3 0.005 inch Kel-F 24 hours - Failure due to
strangling of

4 0.005 inch Kel-F 72 hours 98

3 0 003 inch Kei-F 18 hours - Falore at seamoI.- alter 18 hours
storage

6 0 005 inch Kel-F - - Stress risers in
shroud broke

_ __ _during acid loading

TABLE lII

_BLADDER MATERIAL TESTS

Material Manufacturer Test Results

Teflon glass DuPont Gas leak..& In air - no leak
cloth- In contact with WFNA:

[I at 6 psig - no leak--
at 9 psig - small leak

hI seam

FBA plastic Minnesota Min. Capatibility JP-4 - compatible
ing and Mfg. N2H

Co. 41-incol.atibleWFKNA

Temperature -10*F - brittle
Polethylene- Connecticut CompatibilIty WFNA - compatible (48
Visanex B-80 Hard Rubber Co. br., room temperature)tblead Temperature -15F - flexible

-35'F - stiff, but not
brittle

Fabricated into METEOR-sine bladders,
* Glass cloth impregnated with Fluorolube LG

leaked under these condItions.
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Company product). The vartablee Included the stor- surface finish of Ifel-Proald be improved by sub-
age time and the thickness of the shroud enveloping lecting it to 350' and 600tls, for 15 mInutes, ad
the bladders. Table UIs a summary of the results. then quenchting.

Whilte fuming nitric aci was not able to past- Table 11 summarizes the results of the pre-
tract three 0.005-inch plies of Ket-F coated with lminary evaluation of several potential bladder ma-
?tordcoseal grease during a C 2-day storage period terlals. Tabl 6 V presents the recalls of several
at room tem~peraure It was also found that the WI'NA compatibility tests.

TABLE IV

WPNA COMPATIBILITY T.-qTS

Material Intended Use Results

Silicone oil Comipressor Incompatthle. Delayed reaction
(SP 96(40), General between 5 sut oil and 85 ral acid. f

Phenotlic treated WFNA fitter Incomopatible. Reaction oc-

cellulose curred.

Ilynel board WFNA filter Incompatible. Became spongry.

Stainless Steel WFKfA filter Incomopatibie. Corroded.

(304,10)1

C. Guidance

1. 43ENERAL Guidance for the Rtascal weapon system consists
of an inertial range-computing system with a radar-

At the beginning of the Rascal program, researrh relay command override. Components of the, system
and development was started on a radar-relay And ire located both in the director aircraft and &n the
command guidance scheme f or directing air-to- missile.
surface missiles to at target. This development was
essentially concerned with a radar scanning system Basically, the system operates as follows*: 'The
In the nose of a missile by means Of which a radar director aircraft carrying fth missile is navigated to
picture of-the area ahead of the missile Is relayed the launch point by mans of Its modJii I-series
via a microwave link to the launching aircraft, With radar bombing system (MA-4 or =~-O) utilizing at
this information, commands from the launching air. long-range searh radar and computer. A range
craft could be sent to the missile directing It11o the measuring systemn,called the inertial range-ceinputoig
target. (The nam RASCALI was coined from the (ltC) system, measures ground range to target by
flrst letters of the words RAdar SCAnning Link.) At double Integration of a sWiga from a pitch-stallttl
first two B-i? aircraft were utilized In gulince accelerometer. Immeadiately prtor to launch, Initial-
development, oae simulating the launching-director ___________

aircrAft and the other ths missile. Later, data from
tests using lis enperimneoto radar-rslay sMod -m - This guidance description applies only to Model
Rand link ted to an improved guidance system which Sep XB861. No. 38 and subsequent. For interim
woo, subsequently Installed in a 8-17/P.80 coinbln- missiles, a track and command inidcnursoguldsecs
finn to simulate more closely the guidance perform- system as described in Bell Aircraft Specification
anee of a director aircraft and mnissile In flight. 56-947.001 is used.

B E L e .....
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cdtiodtofdirector aircraft velocity and rnne- evaluate vario u dnc imrvmet bromtober.

tolag
t

ar edthoghen"mbli~" cable to Ih incorporaio It 4 p Iltes parasit bobds

lin enbesteMisile's inertial system to dictafte 1an ?1.UC so that more reaiistic ftgttslicnb

aprogrammd flight path. At a predetermined range spetreda ihattdead tgetrrne o

from the targe
t
, the EtC system5 Initiates the terminal spd.

dive signal 2nd the wM~ile Automatically enters a Eryi 42teU rreetbihdta h

30-degree dive. By controlling the flight path in this uliayto guidac sthemi forcte estaVllshs ntha th

manner, the servopiot and gudne x55tmta~ ulie gudf t ILte frat the , Develo5pent

apreset colisieon 
werrs tj this tangeanawork 

system, presented in the

The search radar system is included in improve latter Part of this section, is progress"n coac00rety

the accuracy of target arqulsiion. susl prior to aith the development effort On the guidance system

terminal dive, uattended search radar equipment In just described.

Ii the nos of the missile Is automatically energized. h olwn nomtonfrtems atpr

This sa the area. over a 150-degree sector ahead &$the okling q am and fork e sterets pa

of the missile. Bar video is transmitted by mans apping th roject~ aims 7 Po wor s ateme t

g of a microwave '.stay link to the director. Here apering slin rrft uKl N o ra Pl3 anin

.ada inomtin .pla seition indicator (PPI) BprBi i~atSp0 t.~b90 ae

rh sc o aio dn ceoeao to correct the 30 Jane 1954.

litOA path of the Y-8-63, and obtIn a high degree Of 2 MHTVGjIAC

accuracy in target buombiog. The operator guides the 1 l~fTtO'UAC

Rescal by means of a tracking stick that positions

, Lr. nd azl'Auth carsers ee the target rider ce- a. iil Eqpmn

turn 00 the indicator. The disPlacementof the t~acking )Uatne erhRW(S)S*~

stick determines the flight path correcions whthar 0I nteddSachRdrl~)Sse

automatically transmitted to the missile. 1o orde: to cedurs "modlog" by the mode-,

rThe lt.17/F.80 team (now ES-170/arF"tsl) along later tube a new gpose transformner whIch lengthens

L wtha lboatoy ermna gudace onrol slation, mnodulator plse ris time has been deaindfol h

has been kept up to date, and to being UtilIled to P~ ~tsuei ~e10 fapoiisi
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210 kv/usec was obtained, ho-.'er, after a brief
period of operation a short circuit occurred. The
cause of this difficailty Is now beiog investigated.

(2) Command System I
The commend package, lucated to the aft

guidance section in the missile, decodes nntransmit.
guidance command information received from the
director aircraft to the servo autopilot.

Two engineering models of a new command
package, Figure 10, with improved decoder and
memory circuits have been constructed and will be
tested during the last quarter of 1954. An evaluation
of the effects of noise and continuous-wave (CW)
Jamming signals on the operation of laboratory-modelcommand packages shows a good correlation withanticipated results. Figure II. Computer Contrcl Unit

Command receiver AGC (automatic gain
control) circuits have been modified to improve re- of power slump and improvement of linearity. Lifeceiver performance in the presence of CW and noise. tests on the RCA A-1016 magnetron are currentlytype jamming. under ay.

(3) Video Relay System b. Director Aircraft Equipment

A contract is being negotiated with Raytheon (1) Term.nal Guidance Control System (TGCS)
for additional QK-282 magnetrons. These additional
magnetrons will he used, as required, to replace The first laboratorymodelofanewcnmputer"brnouts" on Model 56B PPBs. control unit, Figure 11, for the director aircraft's

TGCS, has been completed and has satisfactorily
The relay transmitterinthe EF-80Baircraft passed vibration and high and low temperature tests.has been modified to use the A-1016 magnetron manu. The second laboratory model, now approximately 90%factured by RCA and thus more nearly reflect the complete, is expected to he completed early inconfiguration of No. 30 and subsequent PPWB. The October 1954. Drawings have been completed andwork on the A-1016 was directed toward elimination will be released shortly to manufacturing facilities

pending ECP (engineering change proposal) approvalby the Air Force.

(2) Command System

Mdodet it0 Command transmitters bare been
Installed In the two R&D director aircraft (EB-50D's,
Nos. 075 and lit) now in use at HADC for the 5B
flight test program. It is anticipated that installation
of these improved transmitters will considerably re-
duce maintenance problems and increase reliability of
the director aircraft's guidance system.

(3) MA-4 System

Laboratory tests of theME- .computer(part
of the MA-4 and MA- radar navigation bombing
systems) with the inertial guidance system have been
completed sa'isfactorily. Frequent checks of the
computer during tests showed that Its out.. voltagesFigure 10. Command Package to the I system were within the tnierance:;,pecifled.
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The ME-4 laboratory system is being (d) The redesigned advance controller pro-
checked periodically to assure that it is in proper totype is undergoing engineering Oval-
operating condition. No parts failures have been nation.
encountered to dae.

(e) An override for either emanating or
(4) Automatic Checkout System (ACS) nonemanating gntdace would permit theguidance operator to fire a PPB with

The automatic checkout system is a device either system inoperative but not with
which automatically checks certain B-63 and director both systems inoperative. Circuitryh h
aircraft functtosdirectlycc.cernedwiththelaunching been devised to accomplish this purpose
of the PPB. There are two development phases to the and will be incorporated in all systems
ACS program. Unless a revised requirement is re-

ceived from the Air Force. Advance
ho earlier R&D phasc produced the Model information indicates that the override

56 ACS and the later phase, the Model 110 ACS. The of emanaing guidance may be deleted.
Model 110 is the operationalmodelandwlbe used for
lanaching PPBs starting with No. 46. Xodel0ACS General P110Ae
is an improved desig and utilizes better packaging c.
techniques than Model 50. (1) Ku-Band USR System

Prototy e ACS equipment for the DB-36 and
DB-47 aircraft has been modified to include new Flight testa have been completed comparing
countdown requirements. One Important change the performance of the Ku-badnndaoXbendunattendedprovides for the retransfer of PPB systems oper- search radars. An aircraft with a maximum altitude
ting on internal power produced by the turbins, to of 30,000 feet was used in the comparison tests. The
external power, following a malfunction or failure in following information on altitudes in excess of 30,000
the rocket system. This gives added safety to the feet was Obtained by inserting an attenuator In the
captive flight and assures continued operation of the unattended searchradar waveguide, thereby simulating
electronic equipment within the PPB after a turbine. increased altitude Reasonable results were obtained
pump shutdown. with the Ku-nd unatended search radlar at a si.lated altitude of 50,000 feet under ideal weather con.

The following accomplishments were made ditlons. Under adverse condiltons K-rbnd perform.
during preproductio tests of the ACS* ante was marginal above 40,000 feet. The X-bondunattended search radar was found to present accept-

(a) The hermetically sealed stepper- able PPldisplaysuptoalmulatedaltitude of70,000

switches provided by the vendor were feet under ideal weather conditions and to s simulated
tested individually for stepper action altitude of 60,000 feet under slightly adverse weather
under the high and low limits of the conditions. Since the test aircraft could not be flown
temperature specification and all defec- in severe weather, test results wers not obtained
live items were returned. A ;rocedure which would be valid for very adverse cnoditions.
for adjusting and testing the switches
has been established and it isanticipated The first Ku.band search antenma mann-
that future shipments will meet specifl- factured by DaIlmo-Vlctor has been received. All
cations. remaining anteunas will be delivered by June, 1955.

i (b) A new telaperature-controlled capacitor (2) High-Power USR System
assembly was designed using a metal
container filled with silicone oil. The A breadboard model of the mnd.Iator unit
,5ew assembly, necessitated by the in- for the high-power 1SR system has been completed
ability of the previous unit to withstand except for inverse diode circuits. This modulator
thermal shock, has been made effective has bees used to drive a 4350 magnetron at power
on all Model 10 ACS. output@ up to 250 kw. At power outputs In excess o~200 kw, spectrum difficulties occur which have been

(c) Tefln-coaed wire and special lacing traced to the short-rise-li1me 0! the modulaing plse.
tape were substituted for the SRIR wire The iAlse transformer Is beingredesignedtoIncrease
used in the subassemblies of the system, modulator-pulse rise time.
alter the SRIR wire was found to besubject to cold flow under temperature A laboratory model of the rsceiver assemblyextremes, has been tested. Receiver sensitivities with one-to-
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orne signalto-noise ratios at -98 dhm* bave been (7) Aztmutht PAng, and Altitude (3D) OWest
obtained using 1N23C crystals. Stuy-'s coatied on the M ltek guidance

(3) Bladit Reduction, Rtadar-Rtelay Systemn computer and some Otttiat work has been coampleted.
The tudyto etertnepttzrmprameere Several methods of solving the geometrical problemts
The tudyto eterineptizrmprameers unique to a 3D computer have been proposed. Each

for a nark )w-band relay link nd for the VSRt system met"o has some inherent difficulty either in equip-
is contbn'. Thte etdy sdirectedtowardtmlprovtng scent complexity or accuracy, A choice lithe method
both the U& tuigoal.to-nolee ratio and the relay-lInk of solutiont is guitded by the following considerations:
range. A t eadboard model of a new synchronizing
code circuit for this relay lioh has been constructed Avoidance of mutipleloop servomech-
and ts now undergoing tests. anlame to permit pood over-al response.

(4) mi-amCiruits US SytemA method of solution which avoidaamblguous

feasibility of utilizing a tunable magnetron and ant- The number of computing elements necus-

I=m Circuitry In the tJSR system. Preliminary tests asry. i
are into be udo wth a 2j5L mignetron; two 4J50T I
magnetrons lso have been ordered for additional Accuracy attainable with compmtingelenents
testing. Because of duty-Cycle limitations of these sed. 1
tunable tubes, It has been necessary to reduce the t
pulse width to 0.4 microecond. The use of pulse- Correlation of direction of movement Of
forming tines and pulse-wldth discrimite Circuits range and unimuth cursors with respect to
as soti-jam featuces Are being evaluated. Circuits operator control stick movement. I
to detect the presence of jamming are also being
Invest igated. (a) Simplifted TOCS

(5) Extendad-itange ReAY system A breadboard model of the proposed aim-

Studies on the use OIC-barldfor unextendied- plfed terminal guidance control system has beenragereaysytebewen isil Addiecor patill ontrctd rir oit ealaton Cr
rungsrela sysem, etwen misilead irecor iprily ceisontructe prior a to i tea .TCi-o

aircraft, have continued. Several tube msanufaciurers cut including aInec ben ama e s th eCSt
have boon visited in An effort to obtIa a sutable Permiticuiga oiuthmdmgassmn

maty translmttting tube. Tubes now Under considers- system. Further study Is now under way to ascertain

tins Include at klystron oscillator and traveling-wave t TOCS design most completely compatible with a
amplifier Combination, And A carcinotrna (backward- ltrie-ditneslonal offset guidance computer. Workis

waveoscilatr tue).also continuing to improve the Circuitry from the
we" ocilltor tbe).sisndpoint of rce.oning the number of calibration

(8) Eatended-Ra&tg MA-4 System controls and to Increase system reliability.

Mfodification of the tlsile-relesse nAYvig- (9) Indrect Bhomb Damage Assessment (IRDA)
* ~tional computer, UtUIC. to an extende-range COn- -

figuration is in progress at A. C. Spark Plug, The preliminary design of the IBDA marker

lI,Ilue#. This extesded-range cosftgration will unt which provide& range marka on the PPI to
be ffctve n . . Sar png rouIonsse determine theo distance of the WIl from the target, [

be14 ethtte tn A.edark effec octhe sstemcrf his been completed and in ready for tinal packaging.

* pogrm illbethat diferent cxauele wiring wtll be An engineering report Is ApproximstelY75% complete.
roured tI mae tepeetcpue ihsyem Flight tests are now being performed to obtain data

Y-24. Monthly Progress reports are being forwarded requtred to complete the report.
by A. C. Spark Ping reflecting the stilts of the workInReaA-
being doam. A trip to A. C. Spark Pllg was made (th) Stabilized Automblic Trackin ea n

during Auguet. tena System (SATRAS)

A laboratory model of the stabilized vrsin
________________of the relay Antenna syttem (Rascal director aircraft

equipment) is now instailled In the PAD E11-170
dbm - decibels eli* respect to ORe milliwaitt aircraft for (ttght evaluationt. Prototype Systems Are
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f [ being fabricated to facilitate fjrther bench and en- b. Multlaxis Guidance System
vironmental testing. (t) Descttos

ri (i) Developmental Flight Tests
The nonemanating, multinais, Inertial guid-

Flight testing at Bell Aircraft is bel.g con- ance system for the ultimate B-63 weapon system can
ducted with an EF-OB aircraft, Into which an XB-63 be divided into four subsystems: a stable platform, a
,'voatig guidance system has bees Installed, and position computer, a flight computer, and a prelaunch
with an EB-17G aircraft that contains guidance inititl-condition system. The stable platform serves
equipment normally used in both the director aircraft (a) to keep two accelerometers properly aligned, one
and the XB-63. During this quarter, eight flight tests In the north direction and the other in the east
were made with the EB- IG "flying laboratory" and direction, P..d (b) provides a reference for attitude
nine flights with the EF-80B. control of the PPB. Signals from the accelerometers

are transmitted to the position computer which
Flight tests were conductedto evaluate relay computes Instantaneous velocity and position. The

link capabilities, a developmental TGCS lumped- computer also applies the proper voltages to torque
constant decoder, and over-all guidance system per- the platform in compensating for the earth's rotation
formance. and curvature. From the computed position of the

FPB and the location of the target, the flight computer
An F-89C aircraft was received at Bell produces the proper Inputs to the antopilot for di-

Aircraft on 13 May 1954 and is being modifed to recting the PPB to the target. The prelaunch initial-
include a complete XB-63 guidance system with the condition system performs two important functions:
exception of equipment that provides commands to it levels the platform, using as a velocity reference
the airframe, Preinstallatlon bench checks on the the ground speed indicated by a Doppler radar sys-
guidance equipment will be completed shortly. High- tem In the carrier aircraft, and aligns the platform
altitude flight tests on the USE system will start in azimuth, using an atrocompan for the true-
during the next quarter. north reference, a photogoniometer bending angle,

and a gimbal correction angle. A modified navigation
3. NONEMANATING GUIDANCE system in the carrier aircraft, In conjunction with a

range-to-go computer, supplies initial conditions of
a. Inertial Range-Computing (IRC) System range-to.gn between carrier and target totheposition

Tcomputer. A comparlo' of the Inertial system and
The ME-4 missle-rlease avigtioal om- the navigation system can be made, after a check

puter in the director aircraft furnishes Initial- run between two aim points, by a performance check
condition data to the IRC system. During this period, system.
compatibility tests were run between a bench model of
the ME-4 computer and tbeIRCsystem inthe develop- (2) System Analysis

- ment laboratory. Checkout procedures for setting
up carrier and PPB velocity and range signals during It was determined that the restltant errors
ground tests were finatied. in the Doppler drift-angle under conditions of strong

wind (when the director aircraft turs) would be large
A bench set of 'he IRC system was pt in enough to necessitate switching from the Doppler

operation atHADC. This set willbeused to familisrize system of platform leveling to a memory-type sys-
HADC personnel with the Model F missile coofigura- tem. This memory system eliminates erroneous
tion (airframe Noe. 46 - 18) and provide a means Doppler information and continues the levelingopera-
(substitution of units) for checking components during tion on the basis of information received prior to thethe flight test program on this cofiguratioc. occurrence of the disturbance.

Improvements have been made In the IRCpower
supply to reduce leakage paths to ground In the (3) Guidance Studies
floating 200-volt section. This section supplies the

Recitation voltage for the I11C a-celerometer. Preliminary schematics have beenprepared
for the directional and terminal guidance systems and

Evaluation of Teflon capacitors under high- a design specification has been written.

temperature conditions have shown marked improve-
ment over the Polystyrene variety. The Teflon An error analysis of the fliht computer
capacitor will be used in the feedback loop of the instrumentation has begun in which actual components
IRC integrators. w11 be used. To perform these studies the three-
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axis hydraulic test table, Figure 12, used for platform (5) Gyros and P!2tforms
evaluations, and %naingue computers rill be utilized. [

The prototype three-axis platform (for pro.
(4) Instrumentation viding a reference co-Ordinate system), utiliningthre

single-degree-ol-freedom HIG-6 gyros, was as.
The photogoniometer is an instrumnt that sembied and Is being evaiuatod a a possible repiace-

is, unedoto measure deflection angles between the ment for the luG-5 platform on the ultimate wespon
alignment of the plaiform of the PPB and the base of system.
the astrocompase in the director aircraft. Fabrication
of the photogoniometer has been subcontracted andthe The plntform stabilization ioop is unde
vendor slates that the basic concepts presented by tent with new magnetic amplifiers used to drive the
Beli Aircraft have been Investigated experimentaliy gimbal torquer motors.
and fond satisfactory. Detail designing has beenr.
started. (t) Accelerometers

Progress made in the development of initial. The simple-pendulum and inverted-penduium
condition computers includes the dlcision to transfer Accelerometers are being developed by Beli Aircraft
all initial conditions from carrier to PPB with multi- for use On the multiaals stable platform (see DtPlt.
speed aynchro systema. Thisawas done toachcovo Lho 38, pp 25, 26), The more nuitable typo wtilt be coed_ .n
required accuracies and to minimize the noise and the final design.

laaepolm.The simple-pendulum accelerometer I
Initial conditions for three different targets utilizng four sapphire bait bearings has shown good

can be set into memory servos before take off. Pro- repeatability (10"D g) and linearity (10-4 g), and has
visions are now being made to allow an operator to been evaluated under temperature variations and
choose a target by adjusting a selector switch. fund to be satisfactory. Final evaluation tests are

being conducted.
Specifications for the mechanical compo.

nents of the initial-condition computers are being Preliminary development tests of the in-
prepared. Upon completion these specifications will verted-peodolum accelerometer were begun on 20
be sent to various Instrument companies for bids. July 1954. An error in machining the 6pelng to -

support the pendulum was fondS to be the source I
of truble disclosed during these tests. A new .
spring has been machined and Installed and the tests
are continuing.

(7) Integrators

Anew design of the multianin Integrator I
(frthe position computer) has obviated the seed for
artifiitle resolution potentiometer. Infinite resolo-

lion potentiometers are both costly and diffiicult to
procure. A breadboard model of this new design Is I

S being evaluated in the servo development laboratory.

(8) Power Source [
The original promise date for delivery of

- two inverter-regulator nun from Ford Instrument
Company for the IPP's power supply system has
been delayed 8 months due to design changes origi-
nated by Rtedstne Arsenal.- Letters were written t0 severil vendors
pezitAning to i.e design and development of the
magnetic power supply. (Three flux oscillators Wae
been dezigned for the magnetic power supply and the

Figure 12. Three-Axis Htydraulic Test Table Inaned Tr*.sformer Company In Mufo has been
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ITI
contacted to see if they can wind the toroidal cores.) put In operation in all three axes. Preliminary tests
A conference was held with the eastern represents- indicated that strengthening of the pitch-gimbal frame
tires of Magnetic Research Corp. at which time the would he required prior to further testing.
Bell Aircraft proposal for a magnetic power supply
was studied n detail. Further discussions will he
held with Magnetic Research Corp. engineers before (10) Guidance Cooling System

a id is forthcoming.
The basic approach for controlling the

(9) Test Tables tempetature of the Inertial guidance electronic com-
partment has been decided. Briefly, the multiaxls

s The Aogfst completion date which had been platform will be insulated and individually controlled
set tor hhe combntton gyro dirft and nate test table at a temperature of approximately 1$0"F, (The pr-

has been delayed due to difficulty in obtaining some atmi tempdesigneooftheptemieraelre-contro(Tsystem
e limi-iry design of the temperature-control system

of the mechanical parts for the drive assembly. for the multtaxis platform has been completed and
However, this table should be assembled by 16 will be evaluated In the laboratory) The over-all
November 1954. compartment which houses ths platform and electronic

The three-axis hydraulic test table, Figure black boxes will be sealed and controlled at an am-
12, for evaluating the multtaxis inertial platform, was bient temperaturc of approximately 70*F.

D. Telemetering and Instrumentation

a. GEhEP.AL Automatic decommutatton will not be incorporated.
Accurate pressure-altitude data will be ohialned by

Two groups of telemetering systems are used In means of a continuous channel, bet in general, most
XB-f3 PPB's. Grouplis in current use with research of the ePn instruments will supply the commutated
and development missiles, while Group 1) will be used channel with qualitative data.
with AFOGT missiles equipped with simulated war-
he&ds. 2. TELEMETERING

Group I ts used to transmit both qulittive and a. Flight Plan Changes
quantitative data on vital components and systems.
The number of continuous telemetering channels in accordance w.th flight plan revisions, changes
varies from 6 to 18. By commutating 2 or 3 of these In telemetering Instrumentation ware made on all of
channeie, data transmission up to a maximum of 74 the remaining Model 58B PPBsI through No. 28. EnL functicns is obtained. Telemetertng instrumentation general, these changes consisted of adding continuous
of Group I on early XB-5$'s includes accelerometers, telemetering channels to the power plant tatrumen-
angle-of-attack and side-slip vanes, various types of tation to obtain Information on chamber preusres,
pressure pickups, rate gyros,position ptentiometers, fuel pressures, and ontdier-pump disctarge pres-
and numerous a-c and d-c voltage-measuring units. sures. Provisions were also mane to telemeter
Later RID XB-63's, in conformance with specific rocket firing, and turbine arming and firing switch
test schdules, will contain telemetering lnstrumen- actions, To provide for the continuous-channel tele-
tation on vibration pickups, flow m:.ers for hydraulic metering of these items, some of the less critical
flow data, and strain gages for the mesurement of data were removed from continuous channels and
control-surface hinge moments. Oscillographic re- fed to a commutator. Since there was not a sufficient
corders will be used on certain PPB'stoobtain strain number of continuous channels on XB-61 No. 21 to
data on control surfaces. Two accelerometers, a accommodate these additional functions, the Century
ground relay statMon, and automatic-starting oscil- oscillographic recorder recovered from XB-63 No. 14
loscope cameras will be used to obtatinPPhdecelera- was reworked, etested, and installed in the warhead
tion data on Impact. section. Instead of using the potentiometer-type

instruments already installed, pickups of the strain-
In the Group II telemetering systems, four eab- gage type were added to monitor propulsion system

carrier channels will be used: three continuous and pressres. These e'.rain-type Instruments are less
the fourth commutated to provide 27 subehannels. susceptible to viraion, and should provide more
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reliable data in the event Of another power ptnt quickly discovered and corrected prior to the release

shutdown. Drawings, installation, and checkout of this of the PPB for shipment toHADC. Compatibility tests

telemetering circuitry for PPB NO. 21 have already are scheduled at HADC with the DB-36 and D-47

been completed. Rework of the ch.nne! assignments director aircraft.

on other PPB1s of the Model 56B serleshas also been
completed and final tests are under way. As a result of the differences in data obtained

at I1ALC from three commutated channels being use

Because of the short flights of PPB's 16 and to monitor the same function (i.e., alternator voltage

17 - the last oftheXB.63'sspecflclyinatrumented on PPB 14), the recovered transducer from the PPB

for telemetering certain critical servo tun- was returned to Bell Aircraft for investigation. The

tions - sufficient servo data were not obtained. Con- results of the investigation' indicated that the time

sequently, the tetemetering instruments that were constant of the ontpst circuit was to low to permit

recovered from PPB No. 11 were quickly reworked, accurate sampling of the function more than once in

retested, and installed in PPB's 19 and 21 to obtain every revolution of the commutator. A correction

in-flight data on servo valve current, accelerometer, factor was determined and applied to the recorded

and demodulator stgnals. data to obtain the correct in-flight information, To
avoid this difficulty in subsequent missiles, the alter-

To conform with the latest revisions in the nator voltage will be single-sampled insteadoftriple-

flight plans for Model 5D missles, a new cam was sampled.

designed for the proportional programmer (see BMPR
No, 37, p. 10). Since procurement dliiculties have Continuing investigations of the phasing and

delayed the fabrication of these cams, two stp-type tension problems inherent In the design of the com-

programmers were reworked to appro imate the mutator-gafing brush assemblies have brought about

function required. The reworked programmer will the following changes:
be used In XB-63' 22 and 24. (1) New linear backup springs for the breshes

b. o utpt.ent Testing were designed aod fabricated to replace thenonlinear springs. ii
Rework and retent of the remaining 16-charnel

type telemeterLug transmitters were completed on all (2) New brushes were designed and fabricated.

existing units. This included the addition of N-C type
fiter n to the Vibrotron "pots and the placing of (3) New sanding ard honingdiseswredeagned;

magnetic shields around adjacent Vibroron ampli- prototypes were fabricated to permit the

tiers. When this was completed, rN,- and pro- refacing of existing brush assemblies and

emphasis problems in the transmitter were slim- commutator face plates.

(4) New contacts were used to replace those

The special tests being conducted on PPB No. 22 worn beyond repair.
to determine the sources of certain data inaccuracies

were completed. Follow-up tests will be made after (5) The measuring jig for brush tension was

discrepancies have been corrected. Both corrective reworked to eliminate sources o: error.
action and 1ilow-up tests will beaccompliheddering
the next quarter, if scheduling does not interfere (6) A new (brush-contact) assembly jig for

with the present sorkload. fabricating brush assemblies war designed.
This eliminates the costly delays en-

ITs first capt ive flight of PPB No. 21 indicated countered in obtaining units from vendors.

that a considerable amount of 400-cycle pickup and

noise easted in the six-volt d.c telemeteringfilamsnt Oly prototypes of the items just mentiondnhave

leaIs of the director aircraft. This problem was been fabricated. Production drawings and fabrication

onlved by designing ald fabricaiin a 400-cps rectifier of parts will be accomplished during the next quarter.

to replace the carbon-pilt regulated dynamotor. In
addition, it was necesaary to rercue the 400-cycle
and six-volt d.c leads which had been in a common c. Four-Chnnel Telemetering Systema

cable in the director alrcraft. The entirv four-channel telemetering system

During the checkout of PPB No. 48. wiring scheduled to be used in PPB" 46 through 64 has been

discrepancies and compatibility problems usually reviewed to conform with changes in flight planng.

associated with a completely now installation were Telemetering of the warhead fuzing system and a
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monitoring circuit for the crystal current of the b. Vibrotron Data Reduction
USR were added. The telemetering junction box was
redesigned to eliminate the shock-mounted relay As described in BMPR.37, page 28, investiga-
assembly, the SRIR-type wire -s replacedby Teflon- tions are continuing on improved methods of receiving
insulated wire and the old relays were replaced with and recording Vibrotron data. In line with this, work
new ruggedized type. Prototypes of the junction boo on the htgh-prec.son, data-reduction method for use
will be tested during the next quarter, with Vibrotron-tranmitted data has been delayed by

the more urgent work brought about by changes in
The program initiated during the last quarter flight planning. However, prototypes have provedthat

to dealgr power supply to replace the battery peck the recording method is basically sound. ft is antic-
for the four.channel system to be used in to. 66 and pated that the system will be in operation by the end
subsequent PpB's was completed. The primary of the next quarter,
purpose of this program was to malce packages which
would successfully undergo the same qualification c. Impact instrumentation (See BMPR-35)
testing that is required for an operational system.
Thus, all assemblies were sealed to meet humidity The matching networkforinstruvmenti thePPB
requirements, and a Bell-designed r-f transmitter for impact data has been completeu and the initial
assembly was added in place of the commercial unit. installations have been accomplished. This will pro-
The unit designed by Bell Aircraft was added alter vide for the monitoring of data from the MC-300
all attempts to obtain a transmitter that conformed funes in all PPB's equipped with the 16-channel tets-
with Bell Aircraft specificattons had failed. Prto- metering system.
types of the foregoing tiems are being completed. d. Deonstlon Instrumentation -Thyratron Network

initial pachages of this system are being con-
structed and should be ready for evaluation duringtbe

3. INSTRUMENTATION next quarter. They will effect a shift of transmitter
frequency at the time of detonation. Recording of the

a. Vibrotron transmission by photographing oscilloscope screens
will provide data relative to the performance of the

The first units of the type 544 temperature- contact fuzes.
stabilized Vibrotron assemblies designed by Bell
Aircraft have been received from Byron Jackson. e. Vibration Data Reduction
After minor corrections have been made, these unite
will meet all of the required specifications. Tests Present usage of the filter-neowork type of
have revealed that the center frequency drift with vibration data reduction equipment haa resulted in
temperature-cycling was due to the vibrating-wire considerable savings of manpower. An analysis will
mounting technique, the manufacturer is investigating be conducted to determine the optimum number of
tis problem. filters needed for an ideal reduction system.

J!
I
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E. Aerodynamics and Structures

1. AERODYNAMICS a station between the propellant tanks. The orifices
are connected by means of a manifold leading to a

a. General pressure.ensitive switch. The pressure at these
orifices, however, differs from the true ambient

A major portion of the aerodynamic work o static pressure. This difference, or error, depends

the XB-63 has been completed. The results of this upon the position of the orifices along the PPB body,

work, consisting of both theoretical and experimental as well as upon flight variables suchas Mach number,

analyses, have been published tothefolleingreportic angle of attack and sideslip, and control surface de-
flefions. Thus, the accuracy with which the fuzing

(1) Rascal Design Proposal Report NO. D98-945-035 system detonates the PPB at a predef-rminedatitude
depends upon determining the prossure-senang er-

(2) A General Study of the rore, and then compensating for these errors in the

Performance Capabili- aneroid switch.

ties of the XB-63 Report No. 55-978-010 Mach number appears to be among the most

(3) Basic Aerodynamic influential factors affecting pressure-sensing errors.

Characteristics of the Therefore, the question arises as to how accurately

XB-53 Report No. 56-978-003 the detonation Mach number can be predicted, as-

suming that all subsystems which may influence the

(4) Aerodynamic Teating Mach number are operating within their design

and Thermal Analysis tolerances. Small variations in thrust, launch speed

of the XB-63 Report No. 50-978-013 and altitude, winds, range to target, as well s- ter-
minal dive maneuvers, can influence the Mach number

(5) Static Stability, Con- at detonation. This general problem has been under

trol, and Maneuver- investigation for some time. Since it in essentially

ability of the XB-63 Report No. 56-978-011 a performance problem containing a large number
of variables, methods were devised for rapid alcu-

b. Flight Plans lation of performance. Accordingly, the airframe-
servo section of the Rasca Simulation System ws

Aerodynamic portions of thedetaliedflihtpILans set up to permit accurate solution of the complete

have been completed for XB-6's hronugh No. 35, as flight path problem. By using this rapid performance

well as for XB-O3 No. 49. computing device, the major task becomes one of
determint the posstble variations of the many

c. Dynamic Stabiit, pa. 'inent quantities, and assigning a degree of prob-
ability to them.

A report on the dynamic behavior of the XB-53
Is being prepared. It contains sections dealing with e. Operational Planning

the dynamic stability of the saro-servo system in

pitch, yaw, and roll, and analyses of terminal dive in conjunction with B-O3 operational planning,

maneuverability, roll control, and launch safety. the problems concerned with the transition of the
Rascal PPB from an R&D vehicle to an operational

d. Fuzing weapon are being studied.

The primary fazing system of the Rascal PPB Considerable effort is being devoted to deter-

(see Section 0, Armament) utilices the relationship mine precisely the adjustments to such control

between altitude and static pressure. Es accuracy in parameters as climb angle, cruise altitude, dive angle,

detonating the warhead at a gtven altitude depends and thrust duration, which are necessary to prepare

largely upon the accuracy to which static pressure a PPB at squadron level for a specific mistion in a

can be measured at the PPB, as well as the accuracy minimum o time. These adjustments will be in-

to which the target height and target atmospheric fluentlal in determining the degras of readiness

conditions can be predicted. required o PPE's maintained in squadron "ready
storage." With a PPB in a particular state of

To obtain static pressure, a series of orifices preparedness, and with intentions of making final

are drilled in the circumference of the PPB body at adjust ents prior to a specific mission, it is of
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coneldorable interest to know the potential flexbflit) report, No. 56-942-111, 64ow detailed "d

of the system under these conditions. More specific- halance data for No. 16, which Is an R&D thatkie tnt
ally, the questions arise as to whether the Rascal has interim guidance and is recoverable.

n d yarweapon can accomplish missions involving shorter
ranges than the maxinmum, *.'d whether the launch Design revisions are nearly complete for the
conditions can be atern d without neessttng addS- nose and ft body of the F-89C airplane wSectin wll i tional adjustments to the PPB. A study hs been used to simulate the XB-63 (see Section 1, Support
initiated to obtain answers to these and similar Aircraft). An analysis report covering the major
questions. structural changes to this aircraft is being prepared

for submittal to WADC during the next quarter.

2. STRUCTURES b. Criteria and Loads

a. General Work is continuing on the design loads distri-
e fbution for the production version of the Rascal PPB

The following appendices covering structural airframe. The basic total loads calculated earlier
analyses tor Model 56F airrames were submitted to were utilized to determine the load distribution for
WAECforapproval: the critical supersonic flight conditions. Similar

toad distributions for the critical subsonic flight(I) Report No. 56-941-012, Appendix B, "Aft conditions are nearly complete. A formal report
lorizontal Wing" providing basic load and load distribution data will

be issued after the calculations for subsonic flight(2) Report No. 56-941-014, Appendix B, "Aft conditions are complete.Vertical Surface"
i SThe 

structural strain-gge analysis Iscomplete
(3) Report No. 56-941-015, Appendix B, "Rud- for PPB 0914, the first XB-63 to be equipped with

der" structural strain-gage nstrumentation. This ailysls,
presented in Bell Aircraft Report 56-941-025, "Strain

Fuselage structural reports, listed as Volumes Gage Analysis - Rascal PPB 14B Flight," was sub-
IV and V, Part It, Appendix B of Report No. 56-941- mited to WADC for their Information.
017, are being prepared for the Model 56F PPS.
These volumes are expected to be submitted toWADC Calibration data as well an numerouschanges n
during the next quarter. maneuvers, weights, and telemetering for PPB's 21

and 25 are presented in Revision I of Bell Aircraft
Preliminary structural design effort was com- Report 56-941-024, "Preflight Data - Structuralpleted during this quarter on a newfthorizontal wing Flight Load Survey, XB.63." This report has beenwith a thinner section (4% instead of 6% at the root) submitted to WADC for approval.

and a half-blunt aileron.
The Bell Aircraft Specification for rAtrogentuba

New concepts in the method of shipplng and bundles was amended to incorporate the final proof-
storing Rascal PPB's has resulted in stopping all test pressures and volumetric sets which serve as
stractural work on the shipping containers originally criteria in acceptance testing. The specification
planned for these applications. Other ground hand. was also revised to include the itsst structural re-

tiequipment Is also being reviewed for possitile quirements relative to vibration tents.
design improvements.I- I c. Sttic Test

Estimated weight and balance data for PPB

Model 66 were prepared for Insertion in Specifics- Bell Aircraft Report 59-929-019, "Static Test
tion No. 60-947-011. These data, summarized In of XB-63 Series 56F - Progr-am Report," was sub-
Table V, cover a basic missile configuration wherein mitted to WADC. This report defines In detail the
fuel and oxidizer tanks utilize internal bladders for structural tests to be conductedo anXl.elairframe.
expulsion, and an alternate conflgarz.ion consisting A preliminary draft covering the structural test
of a "bladder" fuel tank and a "mechanical" oxidizer program was previously discusod with WADC, and
tank with an internal small-cone-shap:dcompartment the fin" report as submitted incorporates WADC

in facilitate eupulsion. comments. The start U. the structural test programhas been postponed to 15 October 1954 because of
A report of actual weights for Model 50B PPB a rescheduling of delivery of a PPB airframe to the

No. 16 was submitted to WAZC for approval. This structures Laboratory.

____________________________B E L .;';i',y; ,'st. P ,,
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TABLE V1
WEIGHT AND BALANCE SUMMARY

RASCAL PILOTLESS PARASITE BOMBER
USAF B-63A. Bell Aircraft Model 66I Basic Alternate

Conf iguration Configuration

Wegt Hor CO Weight INor CG
,k(Ib) (Fues. Sta.) (lb) (JFuse. Sta.)

Gross Weight 18161.6 2260 18220.6 j224.6
Laonch Weight 118096.7 226.,q 18149.2 224.5 I
Empty Weight 5 872.3 234 8 5836.1 '34.68I

A structoral test report, No. 56-929-02l,1"Static pressure for productios-type tube bundiso was estab-
and Operational Tests - R&D Mfodified Transport liehed at not lower thin 13,000 pat nor higher thou
Carriage," was sobmitted to WADC. Au operational 18,600 psi. Proof aod burst testing of qualification

trsverse test will be cooductedos the PPBtransport coils was completed aod fatigue testing has started.
. oge after modification of the transverse drive

has bees completed. d. Laminated Plastic AirfraMf

Au aluminum alloy "mechanical" oxidizer tank As recommended by Bell Aircraft and approved
his been 2%nbjected to two aging cjcles during a by AMC, subcontracts will be awarded is the Goodyear
corrosion fatique itest In WFNA. Both the "mechanical" Aircraft Corporation and the Young Development I
and "bladder" coonfigurations of the OIS-T aluminum Laboratories for the study and design of plastic
alloy propellant tanks have bees tested at a proof laminate airframe components of the XB-63. Study
pressure of 150 pst. A fatigue test, consisting of a and design specifications defining this workacre sub-
series of 2660-cycle rosns at 0 to 60, 0 to 72, and 0 mltted for subcntractor approval in Septemter 1854.
to 86 psi, was successfully performed onsa "'mechan- After receiving arevisedcost estimate from Goodyear,
ical" oxidizer tank. A similar test Isbeing conducted Bell Aircraft Issued a letter of intent in I iorwa
on a "bladder" oxidiner iant a ron of 2000 cycles Initiated on the materials study for the selecte c=m
at 0 to 60 psi has been completed. ponents. it in anticipated that agreements will be

reached with thse Young Development Laboratories
The development testing of the nitrogen tube early in October. This will enable them to proceed

bundles (with 0.065 wal~ls) was completed. A proof with their portion of the materials study.

F. Dynamics
1. GENERAL Dynamic analyses to date hove Included flatter I

analysis andl ground vibration tests, the determnation
Mathematical analyses, dynamic analyses, and and simulation of the vibraiional environment of the.

data processing and reduction are essential steps in missile during its vartons phases of operation, and
ihe development of the B-63 Weapon System. miscellaneous vibration problems.

Mathematiral analyses deal with the operational Daring 1950 it became evident that the reliability
problems of the weapon system and the conversion of the Rascal weapon would be serionsly affected if
of engineering problems to mathematical statemenis the over-all vibration problem ware nro! solved. Vt.
including the computation of their resultant solutions. bration surveys4 Since thenhave establishedthat weapon
Current programs Include error analyses, logistital system components sboldiedeslgnedto requirements
requirements, and evaluations of atternate develop- Including the 5 to 500ocps frequency rangp. Originally,
man,.. the range limits were Sto6Ocps. In 1951 conatroction
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was started on avibration simulator that wouldbe usedF to vibrate the complete missile during its final sys-
tems test. This simulator, Figure 13, was completed
in May 1953 and, beginning with Pi'B No. 1117, was
used during final checks to determine the reliability
of XB-63 missiles under simulated vibrations that
paralleled operational conditions.

More recently XB.63 flutter analyses have Indi-
cated tat surface flutter at various altitudes does not
occur at subsonic and supersonic speeds up to Mach
vumber 2.5.

Missile data processing techniques, which had
their beginning withthe earliest testingof the MX-776A
Shrike missiles, were used for both presenting and
interpreting data obtained during tests. Presentation
includes the translation of original data into graphic
expressions to facilitate data analysis. These test
data are then compared with O.o final flight-test Figure 13. tascal Vibration Simulator
performance of the PPB, and used to segregate re-
cording and instrumentation errors as well 2.tohigh- operation.- This atlso indicsedthat most malfunctions
light various correlations which may exist. By using could he oxpected during the first ten seconds of

automatic data processing facilities and preliminary hy pe eunt rs tn secohis o
analysis techniques, it is now possible to furnish test hypass. bsquenst bypass operaions bore this outand an intensive invealtgatio was launched. As
results within 12 hours after raw data are received, result, several changes are being made to the power

The B-63 weapon rel iability program was initiated plant. The modified power plant willthenbe carefully
In Ju -3. Ueponrlialy prpoe h as ntioet tested and the results will be compared with those

in Julyzef53. Its general prpose has been to collect obtained from past analyses. The specific technaqbes
and analyze data from which the relinbiliy of the used n these snalyes as well as the detailed results
tactical B-53 weapon system can be predicted. During obtained are described in the Bell Aircraft Quarterly
the research phase ofweapon development, asecondary Rteliability Reports mentioned previously.
purpose has been to point out and emphasize problem
areas in the various weapon components to aid n To improve the techniques which have been usedin
early recognition and solution of these problems. calculating rliability, several IBM procedures are

Lo dbeing revised. In the pat, all reliablities were cal-
TO date major emphasis has been placed on de- culed by hand. But, If the results of selected

termining and improving the reliability Of individual samples are sufficiently repetitive, all relbilItties
components, nd data coltection and analyss tech- can be calculated mechanically. It will then be pos-
niqes have been established. As more flight data sible to maintain a continuous check on each compo-

become available, while the weapon approaches its nent by directing the IM equipment to provide a
operational status, weapon system reltabilities will periodic list Of Ali components which fall below a
become more definite. Atthepresenttime,iaereasing preset standard, In this ma nner, a more accurate,
emphasis is being placed on component system up-to-date lading of units with lov-tr reliability will
analysis. Detailed discussions of the reliability pro-gram are presented in Bell Aircraft Quarterly Re.t- be obtained. Als, pmrsrmal whohavhbeenecaculating

gt - relabilitles will be free to Investigate .aore com-
ability Reports, No. 56-989-101, -102, and -103. pletely those units which exhibit lower reliability andI to establish methods for dtermining both missile and

weapo system reliabililes.

During bypass, the gas ganrrator of the power
The process of evaluating and analyzing the re- plaA drives the turbine propellant pump to which

liability of components and systems was continued the electrical and hydraulic power units are at-
during this quarter. A study of Pescal rocket engine tached. In bypass, electrical and hydraulic power
reliability, for example, indicated that a majority of Is provided but the propellants ace returned to the
all malfunctions occurred during the initial bypass tanks.
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The techniques described here, as welastiemore trace deilection for certain beadingmometsat
common ones which are used in other prses of re- each gage location, the determination of bending
liability work, will be presented to a group of WADC moments versus time at various spanwise to-
personnel on 12 and 13 October 1954. Part of Bell cations pesented no difficulties.
Aircraft's reliability effort has beentoprepare charts
and samples of IBM runs and other descriptive mate- 'there was no recalibration between 9 May and
rial which will make clear the basic methods used in 22 June 1954, the date of the final flight. Since there
the reliability program. In answer to a specific re- were obvious zero shifts on some gages, this corn-
quest by WADC, similar material (i.e. Semple Forms, plicated the problem of determining the best curves of
Codes, etc.) is being prepared for transmittal, trace deflection versus bending moment of each gage.

Although not a planned part of the over-all rell- Fligit load data were obtained from 7 of the 10
ability pragram, reliability data have proven invalu- gages mounted on the wings. Quatitative and quali-
abl, in determining spares requirements. Reliability tative results were encouraging when compared with
personnel have, on several occasions, been called wind-tunnel data and telemetered flight data.
upon to assist in determining the number of spores
needed to maintain certain phases of the Rascal test Missile No. 21, which has strain gages installed [j
program. Methods of "mechaniang" all spares re- on forward and aft vertical and horizontal surfaces,
quirements, as based on past performance, are being is expected to be flight-tested early in the next
considered. Reliability records were used to deter- quarter. It is planned to recalibrate these gages
mine the number of spares needed ,o support the immediately prior to the flight by using resistors to
11Hi Vats" items which will be used inthe AFOST pro- simulate loads. i
gram. From the foregoing trend, it Is expected that
reliability will assume 'in Increasing role inthe spare Rascal XB-63's 1016 and 1117 were flight-tested
parts program, primarily to test power plant operation and servo !l

pilot control during climb and dive, and to evaluate
3. WEAPON INSTRUMCNTATION ANALYSIS the pressure-sensing system for developme't of the

warhead fuzing system. A secondary objective wato

Pilotless parasite bomber No. 0014 was flight- evaluate Zhe guidance system. The ability of instru- -
tested with a low-rressure power plant at HADC on mentailon to provide adequate data on these objectives
22 June 1954. One purpose of the flight was to test was as follows:
the telemetering instrumentation ard data reduction
methods to be used for obtaining structural flight The power plants of both missiles shut down pre-
load data on three future PPB'es. maturely immediately after umbilical separation

occurred. Available flight-test data revealed no JI
The following can be said of instrumentation capa- reason for the malfuntilon, but a careful correla-

bilities during this test: tion of all other data provided Information regrd-|
Ing the time of engine cut-off relative to rocket

(i) As with the previous flight test of Rascal No. firing and separation of the missile fom the um-
0912, telenetered power-plant data on 0914 bilical cable. This information was comparedwith
continued to show scatter due to vibration of test data from ground firings at AF Plant No. 38 I
the end instruments. This scatter did not to establish the mot probable causes of the pre- -.
seriously hamper power-plant analysis which mature shutdowns.
indicated successful operation during all
planned phases of nitial bypass, boost, cruise,
and final bypass. As a result of this investigation, PPB No. 21 was

modi.iud to simplify the rocket control system and
(2) The first reduction of structural (flight-load) the method of launching was changed. Rascal No. 21 |]

dat, from strain Lages mounted on the aft is now equipped with instramentationtoanalyzelaunch
horizontal surfaces of the PPB was completed and power-plant operation.
during July. Informationfromloadcalibrations
performed at HADC. 9 May 1954, was used in Because of the premature engine shutdowns on !
reducing these data. The HADC calibrations missiles 1016 and 1117, tb.flight evaluation of the
consisted of applying loads of 0, 100, and 2000 servo soS guidance systems was not possible. All
pounds downward at known locations on each data from these systems were adequate for analyzing
aft wing. With known arms between loadappli- he performance of systems during the prelaunch
cations and strain-gage locations and a known 1lase of operation.
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ey The objective of evaluating the pressure-sensing Velocity 2950 it/see

oystem for development of the warhead fuzir , system
was limited b the effect unstable flight had on static Weight 10,000 pounds
pressure and instrumentation. The desired test of
the pressure-senslng system was not obtained. Itcan No winds during dive
be concluded in the case of No. 1117, however, that
ine Vibrotron ,altimeter provided the best source of Altitude 60,000 feet
altitude data. In the case of No. 1016, Vibrotrsn data
were affected by difriculties at the receiving stations; The simulated data have been analyzed in an
this did not reftct on the capabilities of the altimeter attempt to determine the dispersionof miss-distances
itself, as a function of the time which elapsesbet seen Initia.

tion of dive and target recognition. The same flight
4. OPERATIONAL ANALYSIS conditions were used. Figure 14B showsthevariation

Mot than one-thousand simulated runs have been 0 - !
made to determine the combined efcsof micus
errors, terminal guidance errors, and delayed target s 11
recognition on the dispersion of ground burst against e 4 - -
ideal point-targets. The following equipment was

(1) A guidance operator's station, complete with -

control stick and cathode ray oscilloscope. 2

(2) A network of analogue computers and servos -.X
as described in Bell Aircraft Report 56-978-015. ,.

0. 20 -VELOCITY 2950 FT/SEC

(3) An automatic plotting board for recording alt- z no wITs zeN DOe

tude versus range and azimuth versus range ALTITUDE 60.000 FT! I I ! I I
during the terminal dive. o I. . 000 -O.OO0

0 0,000 40,000 20, 000 0
For each simulated flight, Initial conditlrns that ALTITUDE AT WHICH TARGET

were assumed to exist at the Initiation of terminal RECOGNITION OCCURS(FEETI
dive were Introduced Into the computers. The "dive" Figure 14A. Accuracy vs. Altitude of Target
switch was then used to cause the PPB to dive at an ecogntion
angle of 30'. The changes in position of the target
relative to the PPB were noted byaguidance operator . ,0000- - -

who sent appropriate commands to the PPB. The W $000
It range and azimuth errors at the target were recorded W

and converted to miss-distances.

each given condition of weight, velocity, and target 6000 I C /
recognition, it was possible to establish In a hoi- 60 -I- -zontal plane at 60,000 feet an area of terzrinal dive 0 5000 VELOCITY 2950 FT/SEC
initiations wherein the miss-distance was less than o n7/ 0.000 L51500 feet. 4000 WEIGT IO I
2500 feel. WINDS DURING DIVE

The probability that dive inittation would occur 3000

witin this area of terminal-dive positions was de- X 2oo? .. - - 7GE/
termlsed. Since midcourb. accuracy deteriorates X UaNO E
with increasing range, the percentage of terminal 00
dive" starting within this area decreases at longer '0 i lL
range, emphasizing the Importance of early target 0 g 1O 15 O 25 30 55 40 45 50 25

reoornition. TIME EL OED (SECONOS) SETWEEN TER-
MINAL DIVE INITIATION ANO TARCET

rig-ire 14A represents the results obtalned vben RECOGNITION
the following conditions are usnomed to exist as the Figure 14B. Miss-Distatce VS. Time of Target

termECal dive I3 itiated; Recognition

________________________________B E 1. 1e4  .....s...
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of the average miss-distance as a function of target Analysis to date has yielded the followingpertineni
recognition time. A report on this analysis is being information:
prepared.

(1) The sensitivity of the various component sys-
. B-63 AEROELASTIC STUDIES tens of the B-63 to vibrational excitation has

been established. Of the total number of mal. 11
A report on the flutter analyses of the Rascal B-63 functions which occurred during the vibration

Is being compiled. This report will Include: tests, 59 percent occurred in the pitch, yaw,
and relay antenna systems.

(1) Symmetric flutter analysis of the forwardhorl.

zontal surface up to Mach number 2.5 and at (2) A definite tendency toward correlation appears
altitudes of sea level, 30,000, and 60,000 feet. betxeen the plane and frequency of vibrations

and the incidence of malfunctions. This indi-
(2) Symmetric flutter analysis of the forward her- cates that to obtain more conclusive results,

!zontal surface including the effects of fuselage vibrations must be applied in both the vertical
bending. and longitudinal directions. The greatestnum- r

er of malfunctions occurred during low fre-
(3) Symmetric flutter analysis of the aft horizontal quency (I to 125 cps) vibration.

surface for subsonic speeds at altitudes of sea i
level and 30,000 feet. (3) Malfunctions that occurred during vibration

tests were usually those malfunctions that up.
(4) Antisymmetrk flutter anal, sis of the aft hori. peared most frequently In PPB s undergoingzontal surface for subsonic speeds including preflight and captive flight tests.II

the effects of roll degree-of-freedom.

(5) A two-degree-of-freedom, subsonic flutter 7. STATIC FIRING VIBRATION SURVEY I.
analysis of the aft vertical fin.

in conjunction with telemetering activities (Sec.
The flive-degree-of-freedom symmetric flutteran. tion II, D), methods of reducing vibrationdat, from the

alysis of the forward horizontal surface Including the static firings of PPB No. 1319 have been establiah,hcd,
effects of fuselage bending was completed for sub- Preliminary results of the method which utilized only
sonic speeds at sea level. It was found that fuselage band~pas. filters correlated well with hand-reduced
bendi-g has a negligible effect on the flutter stability data; this method proved less time-consuming than
of the forward horizontal surface, and the roots cor- other methods.
responding to the fuselage mode have essentially zero
damping. The data reduced from the static .riags of PPB

Po. 20 were fouod satisfactory for only two of the
Flutter analyses investigating the possibility of firings. During static firing No. 2, data were re-

coupling of the vertical fins and rudder system with corded directly from six Consolidated velocity pick-
fuselage side bending are now being conducted, ups (type 4-102A); during firings Nt. 2 and 4, tele-

metered data were obtained from seven velocity
A prelimirary flutter study of a (proposed) thinner pickups (type 128). These data along with other data

aft horizontal wing surface indicated stability for sub- wl be used to determine standards for PPB vibra-
so-tic speeds and a supersonic speeds of M - 2.5. tion testing.
A more complete analysis is being prepared for cur-
rent speeds and altitudes and those likely to be con- 8. VIBRATION TEST OF THEXLR.67-BA-1 ROCKET
sidered in the future. All parameters necessary for ENGINE LI
this flutter analysis will be detailed in Bell Aircraft
Report No. 56-984-013. The vibration tests described in Bell Aircraft

Stpecitfications Nos. 16-935-027 and 56-947-027 were
8. B-53 FULL-SCALE VIBRATION SIMULATOR performed upon the XLR-61-BA-1 flight approval

engine, Serial NO. 12. The test results are presented
The study of XB-63 malfunctions resulting from In Section 11, B, Propulsion.

shock and vibration has been continued. Composite
systems tests under full-scale vibrations (simulated) 9. CAPTIVE FLIGHT VBRATION SURVEY
have been completed on six missiles, Nos. 21, 22, 23,
24, 26, and 28. The resultingdataon themalfunctions Preparatins are being made to conductavlbration
obtained are now being analyzed. survey of the DB-30/XB-63 combinatlon during the

B ELr,~Ay~ Lte~s
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PPB mating and captive flight program scheduled for bundles. (Tube bundles, ttegral part of the 8-63
the next quarter at HADC. propulsion system, are described in Section If, B,

Propulsion.) The purpose of this test is to ascertainSThe information desired is the vibratory response the adequacy of tube bundles under vibratory condi.

at Pascal PPB du,ing Captive flight in a DB-36 tions. Test specimens are to be vibrated at critical
director aircraft. This is a part of the over-all frequencres for a period of 25 hours with a force of
program to determine the vibratin environment of not less than 2g.
the XB.-3 from which vibration teat criteria can be
established. The tube bundles will first be placed in containers

that ltmvlate sectios of the PPB where hundles are
10. VIBRATION TECTS ON N2 TUBE BUNDLES normally locates. Each container will thenbe mounted

to a stand resting on vibration isolators. Containers
In accordance witL requests from WADC, prepara- and stands have been fabricated and test preparations

tions have been made to vibration-test nitrogen tube are being made.

G. Armament
I. GENERAL a. Design Configuration

I. order to achieve weapon status, the armament She fuzing system specification, No. 56-947-320
system of the Rascal PPB must undergo extensive which indicates the latest design requirements, has
testing. Sufficient test planning is included in the been submitted to WADC for approval.
over-all development program to ensure proper
functioning and to obtain ultimately a high degree of b. Pressure Sensine
accuracy and reliability for both primary andsecond-
ary warheads and their respective fuzing systems. Static and dynamic lag tests on PPB's Noe. 26
However, at the direction of WADC,werkonsecondary and 48, and on mock-ups of the pressure-sensing
warheads is being held In abeyance. The armament systems of these PPB's, have been completed. The
system npecitl.tlon, No. 5-947-377, was released results of these teats are being evaluated.Salter deletion of Ott referenres to secordary warheads. Starting with airframe No. 16, pick-ups are
2. WARHEAD used for gathering pressure-altitude data during final

flight testing. These data are telemeteredtoa ground

station and are compared both with Askania data fIom
The Rascal missile has been designed to accom. the flight and with the pressure data ordinarily tele-

modate warheads up to 5000 pounds. metered from the pressure-sensing system. Thus,

The warhead t. carried in a section of the Rascal this comparison provides an additional means of eval-
B-S3 between the ferward wing and the oxidizer tank. unting the over-all accuracy of the pressure-sessig
The lower part of thu airframe at this section serves system.

as a structural door for warhead installation. A c. Componentsi! dorsal door, approximately fourteen inches square,
provides access for arming the warhead. The war- (1) Fuzing Baroswitch
head comp,e'-,-t, Figure 15, isessentiallycylindr-
ial atth A s.num diameter of 44 Inches and an Results of the evaluation tests on the MC-5
over-all len -U of 75 Inches. baroswitches are being studied. Some modiications

may be recommended.I 3. FUZINO

Development ot improved baroswitches is con-
Through a sequence of safety features, the fuzing tiuing at Marning, Maxwel & Moore, Inc.

system arms and detonates the warhead. Detonation
is triggered by an aneroid switch which can be preset (2) Arming Baroswitch
to operate at , proper pressure attitude to satiofy
altnide-detonation requirements of various warheads The re.ults of the evaluation testsonseveral
and targets. The pressure-altitude setting can t-e MC-273 bsroswitches are also being studied. Some
changed remotely from the director aircraft during retests are being conducted to verify the original test
the prelaunch phase. results.

______ _______________________SSECRET 4
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ARMING OOR STh.

SPACE CONFIGURATION WARHIEAD LOADING F

Figure 15. B-63 Warhtead Compartment

Evaluatin tonts h-0v been completed on two (4) Contact Fuze
arming baroswitCttes devei, iby Manning, Maxwel& The equipment to test the MC-300 crystal
Moore, Inc. Certain vibration susceptibiities were contact fuze (supplied OFE) has been received from
indicated. More extensive vibration tests are under tho Air Force Special Weapons Center. Calibration
way to subsantiate tte original test data. and general inforrmation tests are being conducted on I

a nomber of these uoits.
(3) Timer (5) Power Supply al

Evaluation tests on the repeat-cycle d-c The MC.272 battery assembly, availal
motor-driven timer manufactured by A. W. liaydon GFP, has been selected as the 3onrce of power for
Compyany have been completed with satisfactory re- the PPB armament system. To dale, batteries and
sults. The posstbility of conducting rotary accelera- test equipment for use in evaluation tests On this
tion tests on the"e units Is being investigated, power supply have not beeo received.

j.B E LI ~ S~s 1 i
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H. Training

1. GENERAL time required for setting up the T2A with the RGOT,
and w _,1 allow for test and problem setup prior to

The training equipment for the Rascal Weapon Aurust 195Z.I[ System can be divided into two categories equipment
such as claasroom demonctrators for truinh:, main- The B-i Aircraft specification for a simplified
tenunce personnel, and operational equipment speci- Optical Radar Simulator has been completed and
fically designed for training tactical personnel such negotiation of a subcontract for fabrication of this
2s guidance operators. Closely tied in with the uoit is under way.
operational training equipment, an analysis Is being
made of the duties and responsibilities of the B-63 A te.,tative outline for conducting an analysisof the
guidance operator. B-63 Guidance Operator's job was prepared and

submitted to WADC at the end of this quarter.
As work progressed, two sets of demonstrator-

type training equtpment evolved. One set, the Class- 2. MAINTENANCE TRAINING EQUIPMENT
room Demonstraiors, hasbeendesignedandfabricated
with an R&D configuration based on WADC Exhibit a. Classroom Demonstrators
MCREXE 95-339. These are now being usud in gain
'know-how" with this type of equipment, and to help Performance of the Classroom Demonstrators

establish a weapon system training program for both used in the Staff Officer's Orientation Program at
Bell Aircraft and Air Force personnel. The second Bell Aircraft has been satisfactory.
set of demonstrator-type training equipment are
Mobile Training UnIts (MTU's) as defined in AF Since the inertial Guidance Demounstrator, Figur&
Exhibit WCE-280. (The requirement for MTU's was 17, was incomplete when the Air Force conducted its
established by ATRC.) These MTU's will be similar recent inspection of XB-63 dmontrto's, thistrain-
to the Classroom Demonstrators, but will incorporate Ing aid together with the Director Aircraft Demon -
equipment from the operational rather than the R&D strators will be presented for Air Force inspection
PPB and its director aircra.t, late in December 1954.

Representing the operational-type training equip- Design of the Fuzing System Demonstrator hbus
ment, the Ra-cal Guidance Operator Trainer (RGOT) be~n completed and Is being released for fabrication.
has a cof f iratton which Is based on AF Exh~bit
MCREXE 95.340. The RGOT will provide guidance
operator training as realistically as pcss1ble.

Classroom Demonstrators for the PPB anddirector
aircraft have been comoleted and are being used in
conjunction with an Crientation Program for Air
Force Staff Officers, Figure 16. This program
began at Bell Aircraft on 12July 1954 and will continue
until 22 October 1954. After this date, the dcmon-
strators will be used by the Bell Aircraft Service and
Training Section as training sids in the Contractor-
conducted Factory Training Program at Lowry and
Chanute Air Force Eases.

The prototype RGOT is in the hardware stage and
it is anticipated that this trainer will be operative by
December 154 when a demonstration for the Air
Force will be made. Since 19 August 1965 has been
established .S the starting date for training guidance
operators under the Factory Training Program, the
delivery date for the AN/APQ-T2A (tO be combined
with the prototype RGOT) has been established as 1
March 1955. This schedule will provide the lead Figure 16. Orientation Program for AF Staff Officers

__B E L i kLr,4 ...........
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The Radar Simulator wan received incomplete
from the ttillyer Instrument Company in July 1954,
.a.a yet han not teen completely integrated with the
ROSS. The uork, Which started on this equipment in
July, has included selup, dehugging, rework, m....- i
cation, completion of some units, arid evaluatnn of
the opticat system, In evaluating the optical system,
, method had to he estabisohed for properly aligning
the optics befoxe the actual alignment couid he ac-
tomplished. Preliminary results of this altgnment
and evaluation Indicate That rigidity, tight trans-
missino", and resolution are limiting factors of the I
optical system. Plans tar design Improvement of
this system have been held in abeyance pcadmmg
evaluation of the entire optical-video system of ieo I
simulator. The present light source provide,3 in-

sufficient light. A solution of this problem is closely
related to the optical system. Work in this area will
continue during the neat quarter. A report on the I
received In September 1954 and is being studied In

Figure 17. inertial Guidance Demonstrator conjunction with Bell's own findings.
The Ifiilyer map (which was not tested at

HIier) Is Incomplete and remains to he evaluated.
To ensure that this design is up to date, work was The use of a Pkefldeveloyed map with the Hlllyer I
delayed wnill design of the PPB fuzing syzlem became Simulator Is presently planned, and tests will he
finalined. Manufacture of this demonstrator is ex- conducted as soon as the optical-video system of the
pected to he completed by the end of December 1954. simulator Is ready for operation.

The Mgodel 112 test equipment for director air- Design of jamming equipment to he used withcraft wilt he complete and readyfor ass in conjunction the Radar Simulator is complete and preliminary
with the Air Force inspection of Director Aircraft snlts are hefingffabricated,
Demonstrators F'abrication of this test equipment
proceeded on schedule throughout this quarter. b. Rascal Guidance Opsrator Trainer (ROOT)

Design of the prototype ROOT (DO.47 version)
h. Mobile Training Units (KTU'si Is complete except for the permanenttye shipping

crate*. Design of a DB-36 station for use with the
Design of the PPB SITU to being deiayed until ROOT has been staried and wilt be completed Li time

a finalized and approved configuration for the B-63A to allow manufacture of this unit hy August 15 (Wn-
is established. It is expected that construction of the tiatios of guidance operator training). Authority for
PPS IdTU willlbegin concurrently wtthhsmanufacture fabrication of this unit has not been received front .
of the B.6SA. ltowver,designof the Director Aircraft the Air Force.
M~Ttf Is proceeding, based son the present Modi 1110
operational confIguratIon. Fahrtcation of th ilrector The sltus of ROOT hardwareisoasfollows: The !f
Aircraft MTU will he scheduled In a mT.mter which power unit, Figure 18, lit complete and will undergo
will permit it to be completed concurrently with the testing In October; the DB.47 guidance station will he
B-63A tOTt. completely assembled and equipment Insitall tion will1

begin In mid-October; the instructor's Console is 30
3. OPERATIONAL TRAINING EQUIPMENT percent complete.

a. Rtascal Guidance System Simulator (G The Programmer Computer, Figure 18, received
from Electronic Ahssociates, Inc. late in this quarter

The ROSS, designed to serve bothuasan FAD tool will undergo tosting early In Octohber.
for the Rascal Weapon System and as a design model
for the ROOT, is being used for various Rascat RAD The IJIR Simulator, which will become a part of
fitadlec. the prototype ROOT, wait discassed In Section 3A.
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Figure 19. Programmer Computer for ROOT

Liaison was established with AmericanMachine
i and Foundry Company to obtain information on any

cabling modlfIcaUons required to interconnect the
, ./A Q-T2A and the RCOT. Some Information wasI |] received and is being evaluated In terms of work to beaccomplished.

A meeting was held at SAC concerning terrain
| maps to be used with the combinid trainers. Per-

sonnel at SAC concurred in this cotractor's con.
cluolon that no exacting relationship need exist be-
tween the two maps.f The breadboard model of the sll deslged
Optical Radar Simulator has been uasdtodemonstrai
to Air Force Staff Cficers the 1blow " of the Rascal
radar picture during terminal dive. Procuremont
specllicattons for this unit, which cont me compuisr-
controlld map drives, movable cursor;, and a
superior optical slitem, have been completed and
initial negotiations with aquailfledepdcatsubcontrac.

Figure 18. Power Srpply Cabinet and tor have taken place. It is anticipated that the sub.
Motor Generator for ROOT contract can be placed by mid-Octouer.
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Development of map making techniques con-
tinues. As a result of a visit to SAC this quarter,
Bell Aircraft was able to obtain prediction data for
Kansas City; these data are in the most up-to-date
form used by SAC. It Is planned to fabricate a Bell-
type radar simulator map of Kansas Cityaitdto obtain

scope photos from the breadboard model of the Bell
Optical Radar Simulator using this map. Thn,actual
scope photos of Kansas City will be provided by SAC
to permit a preliminary evaluation of the Bell Air-
cr.t map. Some of the basic techniques employed
in this map making program are Illastrated In Figure Ii
20. Shown In this figure are the clay relief model of
the area to be portrayed on the map, a female plaster
mold of the clay model, and the final relief model
which Is a cast consisting of a fiber-glass-relnforced
plastic backing with an aluminum foil surface. This
latter model Is now ready for surfacig.

c. ROOT Evaluation

As important reqeiremeot for this program is 1
one of obtaining a variety of radar scope photos.
It is planned to obtain most of these during the F-89C
flight test program.

4. JOB ANALYSIS, RASCAL GUIDANCE OPERATOR

An outline plan for accomplishing the job analysis .'--
program was submitted to WADC for review. Most
of the work required for this analysis will be done at
HADC using the prototype DB-36 and DB-47 aircraft A. Clay Relf Model
now at that facility, and will be accomplished in B. Female Plaster Mold
conjunction with the captive flight test program on C. Final Relief Model
PPB No. 48. As presently planned, this work will
begin during November 1954. Figure 20. BsIc Map-Making Techniques

I. Support Aircraft

1. GENERAL used. The DO-50 di ector airplanes, because of
their availability, are being used early in the pro-

The director aircraft which form an integral part gram. Later, the DB-S6 and DB-47 dlrectors will
of the Rascal weapon system are converted B-36, be used for flight testing Model 56F missiles (Nos.
0-47, and B-5: strategic bombardment airplanes, 4C to 78).
redesIgnated as DB-36, DB-47, and DB-52. Their
primary mission is to carry the B-63 pilotless
parasite bomber to a poirt not more than 90 nautical 2. DB-38 PROTOTYPE DIRECTOR AIRCRAFT
miles from a target, and to launch the PPB at a
particular altitude and heading toward the target. The DB.6 nas been d.signated the first-priority

director for the B-Gd. The PPB is carried partially
During the R&D phase of the Rascal flight-test within its bomb bay, and is mounted with zero angles

program, three types of director aircraft are to be of heading and roll and as small an angle of attack

8 E L -' aolta
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- possible. Detailed installation requirements have were completed by Being. Radio interference role
been issued in Bell Aircraft Report No. 110-947-034. tests at Walker AFB and contractor technical com-

pliance inaspetion at Seattle have bees completed on

The structural modification and the installation of this airplane. TheDB-47 wassubsequently transferred
Rascal guidance equipment in the first DB-36, serial to HADC on 26 August 1*4. In accordance with AF
No. 51-5710, has been completed by Convair. This Form No. 26J, inspectio' of ths aircraft has been
director airpltn !as completed radio interference completed and installation of Instrumentation Isunder
tests at Walker Air Force Base ard contractor tech- way. After a PPBmatingandacaptive-flight program
nical compliance Irspection a* Fort Worth. ,oon been completed, this director alrraft will be

used to launch PPBes.
The airplane was transferred to HADC in July

1054. At present, flight-test instrumentation ts being
installed and a flight crew familiarization program is 4. R&D AIRCRAFT
being conducted. After a PPB mating and a captive
t.lgnt proram hive byes completed, the DB-35 wilt in the R&D program, four B-50's, one B-17, two

be used to launch PPBs. F-80's, and one F-89 are being used as follows:

Late in July 1954, Bell Aircraft Corporation was (1) The ED-50D ferrying airplane No. 2 (USAF
advised that the second B-36, serial No. 51-5706, No. 48-069) is equipped to ferry PFBEs. Either
had been transferred to Convair and that modilication two-point or four-point support fittings may
was in progress. Personnel from Bell's Service and be used, and conversion to either configuration
Training Section were assigned duty at Convair, can be made In 24 hours.
Fort Worth, on I August 1954 to assist in bench
checking, installing, and ground checking the Rascal (2) The EB-S0D director airplane No. 8 (USAF
guidance equipment for this aircrat. The DB-36 No. 48-068) is at the Wheatlfield Plant. Since
is scheduled for delivery to Bell Aircraft/HADC on this airplane is no longer required in the
15 December 1954. flight test program, it will be returned to the~USAF early in the nest quorter.
3. DB-47 PROTOTYPE DIRECTOR AIRCRAFTUSFeryithnxtqae.

(3) The EB-50D director airplane No. 4 (USAF

Detailed installation requirements for the DB-47, No. 4-015) is at HADC. This aircraft is
denignuled oecond.priorilty director for the B-64, equipped with four-point launch gear and two-
have been issued In Bell Aircrxft Report No. operator guidance equipment for launching
110-947-005. The PPB carried by the DB-47 is XB-63 airframes Nos. 12 through 35.
attached to a spar protruding from the fuselage, And
mounted in an attitude so that the heading angle is (4) The EB- D director airplane No. 7 (USAF
zero, the angle of attack is as small as possible, and No. 48-111) Is also In use at HADC. This
the angle of roll does not exceed 13. The Rascal aircraft is equippe,

4 
with fonr-point launch

guidance equipment aboard the DB-47 is essentially gear and two-operator guidance equipment for
the same as that used in the DB-36. launching XB-63 airframes Nos. 12 through

35.
The Boeing Airplane Company has completed the

aerodynamic aod compatibility tests utilizing DB-47, (5) The EB-50D ferrying airplane No. 12 (USAF
serial No. 51-521W, and a simulated pilotlessparaslle No. 4U.126) Is equipred to ferry PPBs. Either
bomber, twa-point or four-point support fittings may be

used, and converelo to either configuration
On 3 September 1954, the DB-47 and the simulated can be made In 24 hours.

FPB were transferred to Edwards Air Fo'ce Base
where extensive flight tests are to be conducted. (e) The EB-29K ferrying airplane No. 10 (USAF
Since this DB-47 is structurally equipped to launch No. 45-28171) was returned to the USAF on
PPBs it will be used to drop the simulated missile 30 July 1954.
after the Air Force flight evaluation iscomplete. The
DB-47 Is scheduled for delivery to Boeing, Wichita, (7) The EB-170 airplane (USAF No. 44-83439) is
early in January 1955 for installation of Rascal being used for developing components of the
guidance equipment. director ad XB-6$ guidance systems. Theaircrhft is being operated at Bell Aircraft/

Modificatlicr o secondDB-47, serial No.51-5220, Wheatficld in conjunction with the EF-80B
and the installation of Rascal guidance components airplane (USAF 44-P485).

_____ ____ E L _e___ __ E.L.....
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(8) The EF-80B airplane (USAF No, 44-8484),
being used to simulate the itasca pilotless
paraslite bomber, is equipped witih X-bend.
search raour, and relay and command equip-
ment. This simulated PPB is stationed at
HADC to check out aircraft assigned as X.83
directors and to train guidance operators.

() The EF-80B airplane (USAF No. 44-8485), aso
used to simulate the XB-63, Is operated at
Bell Arcrft heatfleld tn conjunction with
the EB-17G airplane (USAF No. 44-83439) to
flight-test electronic e,. -ipment,

(10) The F-89C airplane (USAF No. 51-5814), re-
Figure 21. F-89C Simulated Ruocal PP9 celved from the USAF in May 1 54, is being

aii

Relay Atenna paka.ge Gui~dance Capstule Guadance Operaor's Station

Figure 22. Model 11D Guidance System In DS-36
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I. modified to simulate the Rascal PPS. Work The second set ot Model 110 guidance co ponents
IOn thismodiicaiion scheduled for cozcietion was Installed by Boeing In the DB-47 airplane, serial

uring the next quarter prior to flight testing. No. 52-5220.
The F-89C, Figure 21, will ultimately he used
In the R&D program for developingcomponents
of the XB-63 and its diretor aircraft. A set of Model 110 components was delivered to

SConvair late in July 1954 for installationinthe secondS: . DIRECTOR AIRCRAFT GUIDANCE EQUIPMENT DB-36, serial No. 51-5705.

That part of the Rnca guidance system which Is
installed in the director aircraft is referred to as The set of Model 110 components previously
Model 110 guidance equipment (see Figure 22). The scheduled for delivery to Boeing on 15 September
terminal guiuance station, the automatic rela an- for installation in the second DB-47, serial No. 51-
tenna system, and the auto-check system areincluded 5219, has been rescheduled for October 1954. Re-
In this equipment. scheduling wilt not affect the over-all program in

view of the extended Air Force testing of this
The first set of Model 110 guidance system DB-47 In conjunction with the simulated PPB at

components fabricated by Bell Aircraft was installed Edwards AFB. Extending the test program has
by Convair in the DB-$5 director airplane, serial precluded the possibility of this aircraft being de-
No. 51-5710. livered to Boeing, Wiclla, before October 1954.

J. Ground Support Equipment

1. GENBIlAL with the format specified in MIL-T-9412. Also, the
principal design specification, Bell Nto. 112-947-001,

A principal element of the Rascal Weapon System in being revised to reflect all established changes in
is ground support equipment. This equipment is used concepts and design requirements.
in the field for checkout, troubleshooting, minor
repairs, field assembly, and grou. d ncrcf; -nd In recent 'weeks, a complete review of efforts
handling the PPB sod director aircraft, and expenditures for Ike R&D portion of the support

equipment prograri has been conducted. This review,
Two distinct categories of ground support equip- aimed at economizing in every poasible way, has re-

ment (GSE) are furrished by Bell Aircraft for the sulted in the reduction in quantity of certain Items of
Rascal Weapon System. The first includes units warhead handling and nitrogen pressurization equip-
primarily designed and fabricated to a-pport the R&D ment. An extensive review of the future program was
flight test progr. The second category covers also accomplished with the objective of keeping within
support equipment to be used during the operational budgetary restrictions and still maintaining CGE re-
employment of the weapon system. quirements compatible with the over-all B-63 pro-

gram.
in some instances, standard or modified standard

i Air Force equipment is also used. However, a Late in August 1954, a Development Enginsering
relatively small number of standard Items are ap- Inspection was conducted at the Wheatfild facility,
plicnble, and most f these ire propellant servicing at which time 39 items of operational support equip-
items. ment were reviewed. Subsequently, actlon has been

taken on Chanhe Requests for all items in the mnda-
During this quarter, several new Air Force speci- tory changs category, and reports have been submitted

fications concerning support equipment for atrweapon to the Air Force on several Items placed in the study
system.e were receivedby Bell Aircraft. These nclude category.
MIL-T-9412, MIL-W-9411, and MIL-s-6644, as well
a; a Procedurca and Time Phasing Document for In addition to the usual c'-ofornces among AtC,
Ground Support Equipment. The speciftcatious are WADC, and contractor repreo.*ativee during this
being reviewed for the purpose of adopting ihem quarter, Bell Aircraft personnel visited 1AC Head-
wherever possible. Sell Aircraft ispreparingado- quriers, Convair, and the Dallas Corps of Engineers
ment for ground support equipment that conforms In regard to ground support equipment.

II B E L e ..,,. lees8 .
SECRET 49



SECRET -

2. R&D GROUND SUPPORT EQUIPMEN d. XB-63 Checkout aod Test Equipment

a. Handling Equipment An 18-test-positon (station) program is re-
quired to test four XB-63's per month. The progress

Two additional handling a I transport carriages of these installatlons and their utilization during this fI
for the Rascal PPB were received from te American quarter is summarized in the following paragraphs.
Car & Foundry Company. This vendor las delivered
a total of five carriages, of which two (along with The eight test positions planned for the
some additional sklds and cradles) have been shipped Wheatfield Plant and the four test positions planned
to HADC. All twelve carriages under subcontract to for AF Plant No. 38 have been installed and are in
this vendor are scheduled for delivery by the end of full use. However, a maximum effort has been ex-
1954. pended to modify existing test equipment to accom- !l

modate the system configurations of Model 56D mis-
Except for certain minor rework, all cradles, sties (Nos. 30 to 35) and Model 56F missiles (No. fl

skids, slings, and dollies reuired for he R&D 46 to 72). The R&D prototype of the XB-63 Mobile jj
program are complete and in use. Checkout Unit and test station A1 has been modified

to accommodate Model 56F PPB's. Also, changes to
The w rhead loader, which will support the permit testing of Model 56D PPB's have been made [I

R&D program at HADC, was completed in September in six test stations at the Wheatileld plant.
1954. A minor rework Is required, however, and the
article will probably not be delivered to HADC until Of the six test stations planned for HADC, five
early In January 1955. a.re in full u, i. One of the production versions of the [

XB-63 Mobile Checkout Units, originally assigned to
Also completed during this period were other HADC and later transferred to Eglin AF for use

items of warhead handling and loading equipment, during the climatic testing of PPB No. 18, has been 1
such as pans, slings, and adaptors (to ada t the pan returned to the Wheafleld plant. This checkout unit
to the H-185 container). Coistruction of the anti- is being dismantled and Its equipment is being mounted
deflection beam, required for alignment during war- on test carts. These carts will then become Station
head lcading, Is nearly complete. Bell-designedparts 'X' at the XB-63 hardstand at HADC. Completion I
for two guidance-capsule lifts have been fabricated date for the carts is scheduled early in 1955.
and are in stock. These parts are desigred for i-
stallaton on Mark VI bomb-lift trucks, converting The R&D Mobile Checkout Unit, previously used
them to guidance-capsule lifts, at the Wheaifield ;acility during composite systems

tests on PPB No. 48, has been shippedto HADC where
It is being used to check out PPBNo. 48 during Phase

b. Servicing Equipment i of the Interference Test Program.

Design work on a waveguide installation for all
Two hydraulic fill-and-bleed units for servicing guidance stations is in progress. The newinstollaton

director aircraft were completed andshippedto HADC will reduce coaxial line loss, thereby improving
during this quarter, operation of the test equipment. !I

Fuel and oxidizer servicing kits for No. 46 and To keep test equipment up to d8le will, PPB
subsequent PPP's were also completed and are being changes, an R&D fixed (composite development) test
readied for shipment to HADC. station Is being fabricated and installed at the

Wheafleld Plant. Completion date of the installation
has been set for Jarunry 1955.

c. Director Aircraft Checkout and Test Equipment To permit systems testing of PPB's witout
rocket engines, a Power Plant Simulator was fabri-

Fabrication of two checkout trailers for the cated for use on Model 56B PPB's (Nos. 7 to 29).
R&D director aircraft Is proceeding on schedule. This simulator has since been modified so that it
These Unli will be available for use in the program can be used on missiles of Models 56D and 56F.
early in 1955. In the meantime, the prototype unit These simulators provide a means for conducting
which was completed in August 1954 Is undergoing circuitry chec,4 when the power plant Is not installed
tests prior to its delivery to HADC where it will be is the XB-63. In addition, a Sequence Checkout
used and evaluated in conjunction with the PPB No. Assembly is used to perform testt on the power
48/DB-35/DB-47 program. plant sequence box when the power plant Is Lstalled
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is the XB-63. A mock-up of this checkout assembly Aft Body Stand
has been fabricated and is undergoing design tests. Cowling Stand
The first checkout equipment of this type will be

installed In test stations during the next quarter. Power Plant Dotly

Equipment for checking out the electrical and Checkout Trailer (Director Aircraft)

hydraulic systems of PPB power plants is also being Checkout Trailer (B-63)
fabricated for the R&D program. This equipment
consists of two pressure-checkout consoles and to Design of the following items continues and re-
electrical-checkout consoles. The pressure checkout commendations of the DE are being incorporated
nits will be available to the R&D program in the wherever feasible:

next quarter, and the electrical checkout units will
be available early next yeas. Handling and Transport Carriage

ii Relay Atenna Dolly

3. OPERATIONAL GROUND SUPPORT EQUIPMENT Warhead Loader

Bell Aircraft's program for operational ground As a result of information obtained during CTCIs
support equipment Includes the design and develop- at Boeing and Convair, Bell Aircraft undertook a
ment of contractor-furnished articles proposed for major redesign of the handingendtransportcarrtage.
operational usage, as well as the establishment of The decision which had greatest effect upon the design
requirements for standard Air Force items, of this article was that the carriage should permit

loading the PPB on either DB-36 or DB-47 director
Doring this quarter designs were fnalized for aircraft without the necesalty of Jacking up the

the following articles: airplane.

General Purpose Sling Set Requirements for the relay antenna dolly arebeing
Protective Cover for PPB) reviewed at Bell Aircraft, following changes recently

Antli-deflection Beam made by Boeing in the relay antenna installation.
Also, the requirements for the guidance capsule lilt

Warhead Door P.e Sling are being reviewed.
Adapter, H-185 to Warhead Pan

Warhead Hood In addition to the items mentioned inthe proceeding,

Relay Antenma Alignment Kit design effort has continued onthe folowingequipment:

Control Surface Locks Fuel and Oxidizer Drain Assemblies

II Power Plant Sling Tool Kits (Review of Requirements)

Turbine Pump Stand Fuel Line Fill Unit

Sling Fitting, Turbine Pump Bench Set (B-63)

Rocket Engine Pressure Regulator Analyzer Bench Set (Director Aircraft)

Fabrication has proceeded on other Bell-designed Rocket Engine Analyzer

items, of which the f'llowing have been completed: Turbine Pump Analyzer

Radome Stands Propellant Flushing and Drying Equipment

Forward Body Stands The designing of the first five items of the pre-

Warhead Door Handling Pins ceding list is scheduled for completion by the end of
1954; design of the last three itomts will eafe-sd into

At the Development Engineering Inspection (DKl) 1955. The possibility of req~irements for additional
held in August 1954, certain design 04Ag. eoived. operatlioal ground support equipment was considered
Although designs for the following items were con- latq in this quarter. Accordingly, design studies for
olderod as final prior to the DEl, these articles are loet and oxidizer vent adapters and a hydraulic oil
being redesigned according to the changes requested: filtering unit are in process.
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Sbown In Figore 23 is the Consolidated Diesel
MA-i Mobile Power Unit, which Is similar to the
Model 2100 uoil recommended by Bell Aircraft as a
power supply for B-63 cbeckout and alignrment opera- I

Tbe tesl aod evaluation model of the0-03 Cbeckeut
Traiier is shown In Figurs 24.

Fieure 25 portrays a mock-up of the USR portion
of the B-63 bench set. This equipment was displayed
during lbs Development Enginecrbgj Investigation in
August 1954.

Figure 24. Test Model of B-63 Checkout Trailer [

Figure 23. Mobile Power Unit Figure 25. Mock-up of USE Portion of B-63 Bench Set
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[ SECTION III
WEAPON SYSTEM

II EV ALOATJ6k-

[ A. Introduction
* As Project lfX-776 progresses from R&D to the This section presents the progress being made in

fabrication of prototype operational configurations, systems testing and flight testing various elemeots of
,i a increasing amount of final testing and evaiuation the weapon eystein. Particular attention to directed
of eqoipment Is uodertaken. At the pres-nt time the not only to the "end rescit" or the mibs-distance
major effort Is directed toward:~ (1) qualification attained at impact, but aso to the accuracy and re-F. testing" of components and subsystems, (2) flight liability of Individual systems and subsystems (both
tenting of XB.83's, and (3) evaluating prototypes of director aircraft sod XB-6S) which contribute to thts
director aircraft and ground support equipment. With "end resuit." It is axiomatic that weapon evaluation
ouch a program, system deficieoces can be pin. studies become more coclusive as the testing pro-
pointe so that corrective deveiopment work may be gram progresses to the stage where final operational
u ndertaken concurrently with the eiAluatiro of the configurations are tested.[ weapon system and its parts.

B. Systems Testing
1. COMtPONENT Ar-D SUBSiYSTEM TESTING modified units, Is a vital part of the dX.776 pitvram;

the reliability of the Rscal weapon system Indirectly
a. General related to the reliability of each of its ants. Cor.-

ventional as welt as specialtoei environmental test
inspection testior' of components designed for facilities such as vibration, shock, and acceleration

the Rascal pilotless parasite bomber &od the director equipment, and temperature, attitude, and humidity
aircraft, as well as testing arA evaluating new or chambers are o..

Qualification testing as defined herein is that testing bo. Component Testing
necessary to demonstrate design adequacy for the
Intended usage. Qualification testing of Rascal components and

subsyctems applicable to No. 75 sndlsubsequentPB~s
50Inspection testing as defined herein is that testing is ci *rently anticipated for lais December 1954 or

performed to verify the continuing quality and proper early January 1055. Necessary test equipment is
foocitoniog of items being produced for delierable being prepared and will be completed by the end of
products. the neat Quarter.

JISECRET 5
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Testing of the components for the Model I0 inspection tests on the Model 102 Rascal gold- i

terminal guidance system (TOE) is proceeding. The ,ce operator traine (RGOT) were satisfactorily
five subsystems compoeinq a TO-S are: relay and coocluded. All components of this system were de-

command (R&C), autom-ti tracking relay antesna livered a schedulrd to the Service and Training See

sysotem (ATRAS), automatic checkout system (ACS), tion of Bell Aircraft Corporation.

terminal guidance control system (TGCS), and aux-
itary equipment. For the R&C and auxiliary equip- c. Test Equipment

ment, testing is conducted on individual components,
while each of the remaining systems is tested as a Quafitcation-testing of the weapon system will

complete system. he performed to demonstrate design adequacy of the
systm for its ntendedusage. Toperformthese tests,

Serial numbers applicable to the TGS are also both Specialized and commerctal test equipment are
applicable to ntt of the subsystems. The intended required. Each specitalized test equipment assembly

usage of each serial number follows. No. 7, DB-47, normally consists of: (1) a test panel or rack,

No. 10, R&D (D-50) spare, No. 11, DB-$6 spare; (2) bench and environmental test cabling, (3) environ-

Nos. 12, 13, and 14, DB-36 or DB-47 spares. mental test fixtures necessary to mount the item
on environmental test equipment, and (4) othermount-

Inspection tests have been completed satis- ing fixtures or testing jigs as required. A typical II
factorily on all auxiliary equipment for Model 110 example of test items for use in qualification-testing
TGS serial Nos. 7, 10, 11, 12, 13,and 14. of Rascal servo components is shown in Figure 26.

ATRAS inspection tests have been completed Preent planning indicates that Rascal servo,
electronic, and telemetering systems will be quail-

satisfactorily for Systems NOS. 7, 11, 12, 13, and .4. fication-tested on an individual component basis,
An antenna on No. 10 was returned to the vendor for whereas the USR system and relay and command SyS- 

repair. Testing will resume in November. tern will be qualified as complete syrtcms. Develop-

ment of specialized test equipment for the qualifies-
Satisfactory inspection tests havo been com- tion-testing of the aforementio i. s ;.tcmn and com-

pleted on Ac$ Nos. 7r and 11. Tesi are still in ponents is 80 percent complete. Adetailedbreakdown
progress on systems Non. 10, 12, 13, and 14. of the status of this test equipment is presented In

Table VI. 
{

All sin TGCS (7, 10, 11, 12, 13, aoS 14) have Tal I.i o
been nspi and$ (, f0,I 12 3, 14 have sal ted require- Development of qualification test equipment for

been inspection-tested and have sas.led all require- Model 110 equipment in the director aircraft Is also
ments. summarized in Table VL Existing test equipment, If

Compoeots for system No. 14 of the ti&C will bilt for R&D evaluation and prototype acceptance
be tested early in November 1914. Alt insectio test testing, is applicable and will beotilinedforthe initial-

requirements have been satisfied on Nos. 7,1 0, II, phase of qualification testing. The testequipmentnow In
12, and 13. being designed will be utilized for the composite

director aircraft system testing with the capsule. A

TUE No. 101 (considered typical of systems cooling system is being developed to provide neces-

produced by Bell Aircraft's manufacturing facilities) sary cooling of the capsule during the tests.

is csrrertly being tngpection-tested. All auxiliaryunts have satsfactoriy passed inspection-test re- Duigteetqafreotswl edetd

qoiremotb. This system will he delivered to the Air toward completion of fabrication of the Rascal 4.,all-

sot'shents sTisactr illasdiseto-es e uigtesn quarter, efftil tedtted II
Force during the neat quarter and subsequently re- fication test equipment and "mating" of t1etetequip-turned for qualification tests. meit with the "hardware" to be tested. This 'mating'

consists of connecting the test equipment and item

During thu qualification tests n system No. 101, being tested to assure compatibility sod proper opera-

during field use. These conditions and requirements

are those contained in Bell Aircraft Specification to addition, the design will be completed for thy

No. 110-947-043, Qualification Tests of the Terminal test equipment for radio interference testing of the

Guidance System, Director Aircraft. Thi specifica- system in accordance with MIL-I-l81B. Also, effort

lIon is currently being reviewed by WADC. Shielded will be directed toward cievelopment of an actuator

rooms and test equipment necessary to conduct noIse system for vue equipment operation controls while

and interference tests on this system are available the equipment iS underging hot and cold tests within

in Bell Aircraft laboratories, a chamber.

. eE L ,.,.0
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z.IRackf
'.Centrifuge Test Cable

I 3. Environmental Test
Fixtue[ 4. Roll Se rvo Pilot Amspliier
(to be tested) Jm

5. Test Equipeet Instruction

6i . Pitch & Yaw Am~plifier
Adapter Plate (for en-

viroonental lest lixt;.re)
7. Bench asd Altitude

Chamber Test Cables

Figuare 26. Sores Test Setup

______________ MISSILE TEST EQUIPMENT[TMTSE TYPE OP TEST PDESIGNCStATUS ARCTION STATUS
EOUPMN PERCENT CIMPLETED PERCENT COMPLETED_

SERVO-ELECTRONIC ELECTRONIC
CCOMPO;ENTS

TEST FIXTURES3

RELAY AND ELECTRONIC
COMMAND SYSTEM

_____________ENVIRONMENTAL___________

TEST FIXTURES3

USR SYSTEM ELECTRONIC

ENVIRONMENTAL
TEST FIXTURES

TELEMETERING_ ELECTRONIC TIM " CONFWIGUATION NOT RELEASED THIS PERIOD

SUB-SYSSTESTM

SUB-SYSTEMS AND ELECTON ICRATTS OIb

_____________ I ENV IRO NMNEN TAL
TEST FI XTURES

0 25 50 7G 0 1 S2 50 75 100

_______________________B E L Ie, , ......
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2. COMPONENT CHECKING and corrective action was initiated prior to the

In support of the reliability program, the following firing date.

activities and accomplishments are reported for the d) Monthly summaries of investigations were pre-
third quarter of 1954. pared to draw attention to those problems which.cnult in testing delays. As a result of such

investigations and follow-up were conducted to de- summuries, corrective action has been signl-
termine the cause, extent, and the corrective action icantly expedited on critical engineering prob-
necessary to eliminate discrepancies indicated on lems.
failure reports originated at Bell Aircraft Corpora-
tion test facilities. Liaison reports were Issued to 3. SYSTEMS TESTING
summarize investigation findings and to indicate the
corrective action necessary. a. General

The individual electrical, electronic and by-
The following studies nere conducted and the re- drau ic systems of io Rascal are tested in Bell Air-

suits are indicated, craft's Missile Laboratory. Thisconsistsof adjusting
and aligning the systems to conform with applicable

a) Rascal telemetering system failures were an- specifications, and "trouble shooting'' to determine
alyzed to determine which failures were repet- causes o1 noconformance.
itive and constitute critical test problems or
seriously affect the reliability of the system. b. Rascal Test Setup I
These problems were examined in co-ordination
with the development group to determine ces- A line setup of fixed test stations (see BMPR
sary corrective action. Forty-four percent of No. 35) is utilized for testing all systems of the PPB
the 569 reported failures for the period of I except the propulsion system. When an XB-0S is I:
January 1952 to 15 August 1954 were concerned delivered to the Missile Laboratory, it is placed in
with live components: dnamotor commutator servo test, Station ID", where the hydraulic system
gating unit, flight programmer, subcarrier os- and the servo-electrical system are tested toensure
ciliator assemblies, pressure gages, and r-f correct operation. This includes bleeding the hy-
power amplifiers. Satisfactory solutions have draulic lines, inspecting the system for leaks, and
been obtained on all problems except those checking valve and actuator operation under full pres-
affecting phasing and brush tension of the sure. Tests on the servo-elecirical system are then
dynamotor commutator gating unit; these are perlormed in the following sequence: (t) the power
being investigated further by the development supply is checked and adjusted to obtain proper
group. :oltage outputs; (2) the control surtaces are aligned .!

and the feed-hack potentiometers are set; (3) all
b) The results of investigati.on of unsatisfactory amplifiers are checked for balance and gain, (4) the

reports concerning the ability of systems to search and relay antennas are pitch stabilined;
withstand ervironmental conditions were an- (5) the drift rate on the directional and vertical ref-
alyned. These Investigations have shown that erence gyros is checked; and (6) the gains of the
the failures of variris components during a- pitch, yaw, and roll stabilizing subsystems are set. ii
ceptance testing of the missile resulted from U
the deterioration of insulation on Suprenant
KEL-F and SRHV.type condectors. For con. b. Climatic Tests
ductors requiring heat-resistant insulators,
KEL-F wire has been replaced with Teflon in- Climatic testing of XB-63 No. 18 in the climatic
solated wire, and for conductors subjected to test facility a Eglin Air Force Base, Florida was
high voltage and coro n effects, SlHV wire started I April and successfully coxpleted 30 Augast
has been replaced with type 58410-R Packard 1954. All personnel, supplies, and support equipment L
high-voltage cable, were returned to Bell Aircraft's Wheaifield Plant by

1?7September 1954.
c) Summaries of all unsatisfactory reports on 1 b

PPB Nos. 0914, 1019, and 1117 were prepared. The climatic test program included 2t com-
These sur,1caries reviewed the problems that pestle systems tests in various envirrnment as
arose during test and outlined the corrective shown in Table VI. The primary objective of this
action taken. An average of 64 unsatisfactory series of tests was to establish environmental con-
reports were made for each of these missiles diUons imposed on individual missile components

B . E L le -,, ........... !
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1 =0 TEMPERATURE ENVI RONMENT 10
1140 DISCREPANCIES NOTED -DISCREPANCIES ATTRIBUTED

i20. TO ENVIRONMENT (NONE I
.. 100. C-4, C-7, C.12, C14)

7

60- 6

40ee2. e.eatr et eGI

20- h ~sl sawltewssbetdt alu WTRCNESTO RMD

1,mot 0D. ODe(.S~lt~n aa r U v

abe2o0. end( elArr~sDDmC OO RISRUDO R I

Set4n 0-dlrlete.lmt.Ascnayoh DCCE CCE 0 YLS[

telo. F~ores27. 8,an 29 ~l igur OIe 27f Tempaue Test EPNE Reslt

whnlthe~ mhils holve was alsaaected and aos ATRUED1
celimadenavprnt uff Tiint dtrer now avai teWtTENVIRONMENTIO F

jetivea obsre thr~e effectsclarsdlimticr m
conditions tonlperdforvne oxil eompoentre and 11SRPNC OE
aembse. te reat,ure 2 llsrtesm of the msieadIs compo. 4CIE
cntons. Thipeobjerectwe recalordtfed d is ATRBUE

pern md a at of the 28te.mas ver aoft tes o7 ENIRNMN

Temperature isrumnatio intlured od hkeen UN

comiedn radytu fren o of o the uisl adis of 4 NO~

Iperoste warmg-devppes and sytet opertin 3

CID C-to C-17i
Two primoary tempe~rature resm-is were the to- I)F* 10_0.FR I .100 P-MIL 0ICO% sl-

dicaton of a need for heat dissipation In the sealed 75*, 78%P.K 75*7. 70%RH. 7OPF, amR. H
and pressurized guidance com~poneDts, and for low CYCLE END LIMITS
temperature protection of hydraul ic accumltators 20 MPH 120 MPH IS MPH
containing diaphragms. WIND SPEED

H mIdity and rats test results Indicated that a
high reltlve-humidity environIment will penetrate a Figure 25. Htumidity Test Results

B Ej L ..........BEI ~ csli~iSCE
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TEMPERATURE ENVIRONI.ENT flicttog dish, which -nao dealpoed to hoost the total
0 0oCREPANCIES NOTED

SICREPANCIES ATTR18UTEO solar toad, is shown to Figure 32.
To ENVIRONMENT

SEXPSURETO AINFLL:Although sOlt spray did not appear to affect the, thTaOAL 80 INES~FA operation of any system at the tine of exposure, hcorrosive effects of this accelerated exposure hecarme
RELATIVE AOMIDITT-94 evident after a few days. The relay antesna, which

normally moves freely, froze In position. Solt crystal
WIND SPEED -15 MiPH growth was evident around screw heads ands! douhler

Plate sections. No attempt waa madeat the test site to

: 0. to wsh down the missile after exposure.
50. Os return of the missile and participating per-

sTO soonti from EgIsn Air Force Base, the missile was
partially dismantled and a static display of testre

so-suIts was arranged. This display mas viewed hy
50. personnel from the Air Force and the englneeringand

manufactoring divts-ans of the Bell Aircraft Corpora-.
40 tion.

'a A final technical report of the test program is

Ca* lo being prepared and should he rady for distribution
/ 3 a early is Novembher.

0 ne missile Instrumentation system to testedat
0. Sttion C". In luded are tests of the telemetering

system, - nd L-hand beacons, and the destructor-
20 recovery system. Preliminary telemeterlog checks

C-19 include tests of the ogive gages and pilot mast. When
eAIsFAt. this is completod the telemetering transmitter Is set

up, and monitoring tests on the subcarrier oscillator
Figure 29. Rainfall Tent Results frequencies are made to ascertain the acceptability of

the subcsrrfe ret: en as designatcd byirppl
cable specification.

dry 'buttoned-u,' bomber in a very few hours. Con.
stat cycling cl Wmidity, with condensation during
each cycle, rsulted to the accumulation of short-It circuit Pathsrin elect"'a1 connector&. Figure 30
Indicates w',ter damage to the P-50 umbilical plug.
The moisture-proof connectors used in the rocket
engine electrical sharness wore sot affected.

Although the interior of the missile was thor-
oughly saturated with blowing sand nd dust, as shows
in Figure 31, there were no harmful elffects onathe
performance of components. This hears out the ro-3 suits observed with XB-OS No. 48 at Roswell, New

The soar radiation tests also indicated that the
mnIssile Is unaffected by that particular environment.
Although the missile was subjected to sotlar toads !In
e xesIs of ths levels specified by )dtL-E-5272A, so
harmful effects wore noted. Skin sod ambicat tem-

t peratures did sot exceed the tsmperataoes expert-
ea~ed during tht high-temperature tests. The re- Figure SO. Umbilical Plug Alter Raliialt Test

_______________________________ EL 6,44., v
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Figure 31. Missile Section After Sand and Dust Test Figure 32. Solar Radiation Dish Test

The S- and L-band beacons, which are used to At the composte-sysems-test station, Si~.ton
track the XB-63 in flight , are tested in the Missile "A", all PPB systems, excluding active propulsion,
Laboratory to conform with the applicable specitica- are operated simullaneoustyaccordingto the applicable
tion. This includes checks and adjustmsents of receiver specifications.
sensiivity, transmitter frequency, and transmitter

pwrotu.c. X13-63 Testing

During the final flight of as XD-63, pertinent
information on the flight Is obtained through the (1) XB463 No. 30
tetemeterlog system by the time the missile has 1
descended to 18,000 feet. Since the XB-Cl contAins Systems tests were completed successfully
much valual~le equipment, certain sections of the on XH-63 No. 30 and thelatest modilications are being Tmissile are blown apart in flight and recovered by Incorporated. This missile wilt then he shippe-d to
parachute. This system is catted the destructor- Air Force plant No. 38.
recovery system, aod ts tested in the Missile Labor-
atory in the following manner. (2) XB.C3 No. 48

Ose-half-ampere fuzes are placed in the blasting Individual systems tents and a statifcm
circuit which normally cclntains blasiingcaps. External pst ytm etwr efre nX-3ecle

powe isthe appiedto he Sban an L-bnd ea. The test data wuse reduced aol found satisfactory.
cons. When the pulse repetition lrequescv of the hen- The latest modifications were Licororatod and mis-
cons is changed from "track" (732 pps) to "desired" sile No. 48 was transported to Holioman A',r Ievelop-
(854 pt's)o the tunes most blow In 12 s3 seconds to Rent Center for DB.25/DE-47/XB-$3 compatability
indicate satisfactory operation of the blasting-cap testing.
circuit.

The emanating guidance system of the XiI-63 (3) XE-Il's Nos. 21, 22, 24, 28, and 28
1. tested at Station "BI". The aft guidance equipment,
which Is used to direct the flight of the PPE, lsad- Because of recent modlflcattonsandchangos
justed and aligned to recoive coded commands from in flight planning, XE-Cl's Non. 21, 4, 24, 2t, and 28

the potycode driver that simulates the dlrectoraircraft were returned to the Missile Laboratory for retests.
guidance equipment. Adjousimenis are also made on The tests were ,ompleted and XE-Cl Nos. 21, 22, and
the unattended search radar, the X-band guidance 24 were transported to liatllman Air Developmen~t
power outptA, ar~d the recslver-transmiiter frequen- Center and Non. 28 and 28 are being prepared for
cies. shipment.

B3 EL L2r'or 3  sissl-
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purposes. The engine dotty has space for lnstru-

a. Vt~rtl~ Teth tectrcal sequence checks, and power Input Call-

a. V lbraion eet"brations to be made prior to the installationl Of the

Tests were conducted in the Missile Lhaoroy engine xn the test cell. After these preliminarl checks

to dterine he veall operation o1 the various have be-, completed, the engine assembly Is moved

sydtemine the KBfSuer irtr znilO. to the test cell and fastened to the test stanid where

of h~uysem ofth )B-6 wre peatd clud various propellant sod pressurizingliearmud

taOecosly while slmitated vibrations were applied in and electrical coecon armd.Byodts

the vetcal and jongtdinaI axes at frequencled point and prior to inspection tests a minimum of

ranginog from 15 to 210 CPS. During the lest on XB- electrical checks remain.

63 No.28, a false command problem was encountered,

V and, was -corrected by replacing several paris, Includ- c.B-S isetn

* ing the search antenna wavegulde assembly. The BeoepBstahventrcidaseil
vibrtio tet o XBV No 28wassucessul. composite systems test under vibratory conditions

are delivered to HADC, a f me Inspection test Is

7 . TE9STING AT AIR FORCE PLANT NO. 3t made at Al' plant No. 38. This test Is conducted

with all PS systems, including the rocket englnq

a. ~n~aLoperating simultaneously. After the successful com-
a. Gelralpletiont of tihe test, the pPB is returned to Bell Air-

The MX.7 testing program at Air Forte crofts0 Wheat!leld Plant for fil inspection and

F Ptant 240. 2$ consists of rocket engine Inspection painting, and then delivered to 1tADC for flight tests.

testing and composie systems testing. During the

composite testing, all systems of the xB-63 including Flight tests at ItADO have brought out lbs

rocket engine are operatedan checked smultan- necessity for making chroges Inesome Ofllh cm Pa-

eously. Two lest Cells are usedl for engine inspection seat systems of the FF3. The following ar sums of

testing and four fur composite testing. Additional the modificatins which were muds us PPB'5 at Al'

qualifiation testing, such"a attitude-tower testing an plant No. 38:

showa n .BbtPR-37, Page 58, is also conducted at 1 etn ntesrosse fPBN-2

AF plnt No 38.revelted that a series of changes should be

h. ockt Egin inpecion Tesiurmade to etiminate servo -elecr-cl nits.
b. oc~t Efile 1s~elo'_12"'IThese chuage' were subgsueltiy lucor-

Ade afl odlfitallitns were atade on theS pated in aSll of the remalining model B

Aerojel turbine pumps, the successful results of missiles (ppB's Kuo. 'f throug 2) F1

ttdrty-two inspection tests on rocket engines during N~o' 20 was retursed to the Whesild Ptant,

tis quarter were reflected In the acceptance 01L& hr morefrelay.n t r thVs m Ns S.l c 21,b

rocket engines serial NON5. 16, 17, 1%, and 2$ through maemrS raiyoAtrl35Re 1

21. A redesigned engine control harness and a 22, aNdl 24 were modified,' retettngw SWn"

peumatic transitional delay system were incorporated pleted during June and July 1054. These

fl in rocket engines serial NOS.14, 16, 18, 1, 24, 28an bombers were subsequently sent to ItADC

32. Because of this change, these engines were sub- for flight testing.

sequently subjected to "penaklty" inspection rus. 2) Because Of the troubte with the power Plants

Since increased efficiency was obtained through on XB-$S'sNot 2 01 and 17 during fighlt (see

the use of a portnble test-f iring dully sd the modified Seto8,Fih esigR-tN.2

pag 57, estcel E43baaben cnvrted to a where tests were conducted In determine

mtitar configuration. The portable dully and the thelflh coneston owepoer plntmlatedits

standardization Of the test stand for engine testing Actala ffl condn wee simuae w as o

atest tand en t quow coml £ (et e hgaltywsrtr oArFrePatN.

beteencete -4Nan E-S.The modified test 1~rdfor firing. All costing was Installed

stn I ls vide into two 8 pataafienetinadsd & means was devised for simulating ths

a n t dvdul - T e d pr pe nt tw aks ; a m ie d s t o and thep raton of the um bilical pl g and lanyard

un r arctd as a lined section. The from the missile after the rocket engines

dolly on which the ppB engine can be mounted, Is e'seW a ine.O the irst smp t, nta minar

attached to the fixed section for Inspection tstingepoioi teegn olaletitse
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the aft cowl. lnvestlgatlon revealed that a "eco-rall launch" to a "free-drop launch"
leak had occmrred at the joint of the external configuration. This configuration was
exltaust dact to the missile; hence, co-busti- ground-fired s ccesefully on 16 Septemher
ble exhatst gases from the turbine ad ac- 1954. The engine assembly was then cleaned
cumulated Inside the aft cowl. The minor and reinstalled, and on 22 September 1954
damage caused was repaired Immediately, the XB-63 was returned to HADC. Following
During the subsequent refiring, no malfunc- successful test on the drop-type electrical
tion of the engine occurred as the umbilical configuration for the power plant on XB-63
plug and lanyard ceparated from the missile No. 21, XB-63's Non. 23, 25, and 27 were
and the rockets continued to fire satis. equipped with the same system. Retesting
factorily. and composite systlems testing on these

XB-63's are proceeding satisfactorily.
Following ihis test, electrical modificatlions
were made to convert the XB-63 from a

C. Flight Testing
1. GrNERAL second captive flight was halted, After approximately

one-quarter of the countdown was complete, owigto
Bell Aircraft's flight testing activities for the an oil leak which developed in the No. 2 engine of the

Rascal weapon systert are held at HADC. Flight B-50.
tests are conducted on a step-program basis, pro-
gressing from the simplest possible arrangement The third captive flight proceededsatlsfactorily
to the final coniguration of an operational warhead- until the 30,000-foot dry run wherealeakdeveloped in
carrying weapon. the USR pressure system. The leak caused sufficient

electrical damage to make the USR system inoperative.
PPB Non. 21, 22, 24, and 48 were delivered to The aircraft descended to 10,000 feet and completed

HADC on 28Jly, 4 August, 27 August, and 8 September the test. At this altitude the USR system was still
1954 respectively. PPB No. 21 was returned to Bell inoperative; however, all other bomber systems were
Aircraflt/Wheatfield Plant for modification and addi- operative. An investigation revealed that the 18-inch
tional groud firing, after which it was delivered to flex guide connected to the USR antenna was broken
HADC on 17 August 1954 for continuation of its and had caused severe damage to the modulator and
testing. receiver-transmlter units, necessitating their re-

flacemnt.
Elevew captive lights were conducted on XF3o3's;two with no. 1016, one with No. 1117, three with No. r final preparations were made, PFB No.

19, three with No. 21, one with No. 22, and one with 1016 -a launched at HADC on 2 July 1954. The
No. 24. main purpose; c! this test were to check the servo/

airframe response characteristica (three-axis stabil-
Rascaj PPB No. 1016 was launched at HADC on inatbon and relay and search antenna), the tank expul-

27 July 1954. Rascal 2PB No. 1117 was launched on sIon and low-pressure power plant systems, and the
9 A~gust 1954. pressure-senslng portion of the warhead's funingsys-

tem. , -1try objectivcs of this flight test were to
test W:., operation of the guieance eeupment, and to

2. XB-63 TESTING AT HADC obtaia aerodynamic zero-lift drag dat in the super-
sonic Mach number range.

a. XB-C3 No. 1016
Prelaunch checks of the missile's systems were

Work priortothlsquarterincludingincorporated completed satisfactorily. Somewhere between 1.64
modificatIons and the first captive flight of this mis- and 1.67 seconds after rocket fire, the power piant
sift are discussed In BMPIt-37, pp. 61. 62. shut down. This early shutdown made it Impossible

to check any of the test objectives. A careful Inspec.
After receipt of a power plant on 6 July 1954, lion of the recovered engine assemlly, and applicable

the second wd :hird captie flights of PPB No. 1016 telemetermg records, failed to reveal a specific
were made on 15 and 16 July 1954,respectively. The reason for the power 1pant malfunction.
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b._______No_1117 operations were satisfactory. Power plant operation
was also satisfactory throughout the trsle captive

This ,iniile was dlelivered to ifADC minus a flight.
po wer plant on 4 June 19-4; the power plant wan de.
livered 26 July 1954. ThWO time Interval was ad.Discrrepancies in other systems were corrected
vantageouoty used for the inzorpcratin Of field ser- nd tht second captive flight for PPB No. 19 was
vice kiln and E 0.'s (engtvrilng orders concerning launched on 1 August 1954. During this flight the

- znndifications, etc.). lJSi, comumand, telerntterbig, and beacon systems
Ial operated satisfactorily.
The 30 July 1054 captive flight was moderately

susful. Telemetering records, however, yeri- A modifi-d power plant (drop-launch corifigura.
flud thd suispected coistence of false commands nd lion, see Ui, B-Is) was received us 17 September
also revealed improper operatI. of some lower plant 1954 n"d the third captive flight for PPB No. 1took

copoosato. False commands and USR1 malfunctions place on 22 Septembher 1954. Bomber operation on
I were traced to a substandard magnetron lathe relay this flight was satisfactory, Oniy slight difficuliieL

transmitter and to oscillions to the preamplifler were encountered with the nuidcourse guidance system
Unit of the tJStts recelver~ireumitlter assemhly. and a micruphosic lobe In the roil system.

Temissile was considered ready for flight alter
these and the power plaint discrepancies were tor- Hot firing preflights are now under way and a
reeled. i inching Is scheduled during October.

Riascal Xti.93 No. lilt was launched at RADC dt. XB.63 No 21
on 9 August 1954, The primary objectives o1 this

fght were t^ test the ope1.atn of the se"vIptot On29 July 1954, PPB NC. 21 was deiivered to
systems, propeilant expulision system, and pressure IIADC. Because all service hits had been incorporated

sening portion of the fusing system. The servopitot nd iesting had been comtpleted prior to its delivery,
system test was to include three-axis stabilizaion the missite was scheduled for a captive flight on 2
wtutI programomed cimha, servnpilot/airdrame re- August 1954.

sponse during terintal guidance commands, and
relay and search antenna stabilization. Command system operation was satisfactory

during the flight, Difficulties ancountere4 witlh other
to Secondary purposes for the PPB No. 1117 systems were Immediately corrected.

lauching weet etteoperation ofthe "dual
operetor" relay cu:od guidance qylemr, open-, During the second captive .light, held 12 August
tonop guidance system operation prior to terminal 1954, the command, L-hsod heacon, sod S-band
dive intiation, USR1 system coperatin with video beacon systems operation was considered good.
presentation prior to l a.,nd mizzil.- operation

* I during the terminal dive while guidance controlled Before completing the repairs necessitated by
from the terminal guidnce azimuth and dive control the dlocrepsocies evidenced on the second captive

stions. flight, PPB No. 21 was returned to Belt Aircraii/
Whea'field for additional power yiaot tests ltocause

satisfactory. The missile was fired and between
1.61 ondi.67seconds alter rocket fire the power plont The bomber was deivered aspin toIIADC with
shu dowr, thereby making It Impossible to check any a drop-isunul configuration mid the third captive fliqbt
I ~ the hombu.r's lest objectives. The recoveryopere- vat held on 29 September 1954. The poser plant

tiun was normal; however, the point of Impact ol the operated satisfactorily and the only problems en.
- forward and af sections was virtually inaccsslbte. countered were thencrle in yaw surfaces and the
I This has delayed the postfiring analysis .4 the re- failure of a high voltage dynamo.'orinati~telernetering;
5 covered units. system.

c. 2(5-65 NO. 19 At prooentpreparetions, for t he hot firing sche-

Subsequent to the delivery of P95 No. 19 on 23 ue al nOtoe r en ae
Jun 1954 and prior to the delivery of its power plant e. XB.63 No 22

on 29 Juty 1954, mandatory service kits and E.O~s
wre Incorporated. v'le first captive nlight was Rtascal PPB No. 22 was delivered to HADC on

flown on 6 august 105.. Ttemetering and beacen 4 August 12S4. Following the receiving and umbilical

[1B E L Ie..P .O AFReTON
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plug resistance checks and the installation of a power guidance, and telemetering systems was satisfactory. ,1
plant, tWe first captive flight was made on 20 August Minor troubles were encountered with the director
1954. aircraft's guidance equipment.

PPB operations on this first captive flight were H
considered to be very good. The performance of this 3. SPECIAL EVALUATION PROGRAM
bomber Indicated that it was ready for firing. How.
ever, the PPB ,,as placed on a standby basis owing to A program is being conducted to establish compat.
the malfunctions experienced on PPB Nos. 16 and 17. ablity between Model 56F missiles and the DB-36

and DB-47 director aircraft prior to the flight test
f. . program. One each of both types of director aircraft

was delivered to HADC. PPB No. 48 was also de-
Cm 27 August 1954, PPB No. 24 was delivered livered to HADC and wil be used in this 'mating'

to HADC. On 9 teptemer 1954, after preliminary program.
inspection was completed, captive fligU.t No. 1 was
cordutcted. Director aircraft work consisted primarily of

the incorporation of service kits and Instrumentation
The primary purpose for conducting thin flight circuitry into the guidance equipment.

included a check on the weapoa system :xcluslve of i
the powerplant. Operation of the command/autopilot, Incorporation of minor changes and a functionalL-hand heacon, USl/terminal guidance, midcourse check of all PPB equipment has also been completed. f
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APPENDIX

Trip Reports

I. VMI-TS AiD SUBJECTS DISCUSSED Discusslons held at Gabriel Electronics andKaydo
Inglneering covered the rework, testland assembly

o,,_ YT-o. . V-- of search antenna betrings. Manufacturing and test
s.o ,.o e/,o a.n .. ,, ,, procedures were established for future Kaydon

wAMc Mno ToArec .with
A conference with WADC personnel reviewed test

,. , IA.x-,, ,. equipment required for MX-776 program, and sought
to establish technical justiftcation for these items.

!!
51.0. 2 .- , 1/r , -?/1 6-.*0 5 .. . Several meetings were held with WADC personnel
€" Cfl"Oe to determine certain performance requiremeits to be
oo.... ./ . . met by Aerojet turbine pumps in passing acceptance

ALZ cc 1 w ... ,.o.. tests.

-An,. c, iv, 'I ' ,,''* At Boeing Airplane Co., Wichita, Kansas, Rascal
Progress Rteport Film No. 3 was shows, servingin

csT.I.u familarize approximately 70 Boeing staff and en-

w ,oC u.n / w.0o $/.,I.... , gineering personnel with the B-53 weapon system.

wo¢. "ml,*The proposed "Manufacturer-to-Target Sequence"
ARD¢. OW 4/n .. . € was presented to WCSG personnel dring a conference

-C/Atc 0/m •0/- WI ... 9%- at WADC. It was agreed that the subject was covered

5.0 00,0,50 s/s ~ o , .,- in suffinient detail. WADC suggested that the title be
wsC. . m V/2 a.s,.a-, p . changed to "Tentative Operational Sequence - B-63

r"I ~Weapon System - Objective II," and that the sequence
be formally presented to SAC. Pacliging and trona
portation recommendations were also given toWADC.
These recommendations were well received, and are

2. SUMMARY OF TRIP REPORTS being transmitted to SA C for approval.

In connectino with the choice of a resin for use in in a conference at AMC, Bell Aircraft was advised

XB-fl components, Bakellte polyester and phenolic that, instead of placing a hold order on NI OST

resins were discussed, as well as Owens-Corning Rascal missiles, a contract chanm will be made

glass cloth finishes. directing revision of the existing delivery schedule.

A verbal presentation Was made at WADC of an At a WADC conference, material to be included in
operalonal sequence and plan for R -' bupport the Weapon System specificatIc' was discussed.
equipment using an Objective 11 Weapon L.aatm so-
qunce chart sn support equipment brochure. It
was requested that a complete teat be prepared to Di.easions hold at WADC covered quarterly re-
accompany the operational sequence chart, and thet liability reports, data processing for failure reports,

all data relative to support equipment be provided, and a WADC-requested training program. Inaddliloo,
A complete brochure is scheduledfordeliveryInabout copies of reliability reports issued by other con-

six weeks. A review of the status of operational tractors were obtained.
support equipment currently under contract was also
m-td. It was decided to conduct a development Discustons at ARDC were nonceroedwththeanti-
engineering inspectino of support equipment, acd 14 radiation program, and with anti-radar missile cost

September wasRse as aT t t t infontattoS, In particoar.
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As a result of DEI board reports issued in May, the program to permit completion within the leslrd
1954, Bell Aircraft submitted engineering reports six-month period. I
recommending further action, and discussed these
reports with Rascal project staG and engineering The flight approval test program of the Xi R-'0-
personnel at WADC. BA-5 engine was discussed at WADC, and agn ement t

was reached concerning certain electrical clanges
Goodyear Aircrat personnel provided data re- to be made. In addition, the completedflight ar roval

quired to write the XB.g3 Plastic Materials Study tests of the -t engine were approved, and the ipeci-
subcontract. Cortain tests were eliminated from ficatlon for the -9 engine was discussed.

!,

Distribution o1 this report has been made to parts A
AndB, andAbstracts to Part C, of the U S. R&D Board

Guided Missile Technical Information Distribution
itst No. 5, MML 200/5, dated I June 1954.

. B E L nw..o....
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AERONAUTICAL SYSTEMS CENTER (AFMC)

a , WRIGHT-PATTERSON AIR FORCE BASE, OHIO
/ 29 Dec 09

88 CS/SCOKIF (FOIA)
3810 Communications Blvd
Wright-Patterson AFB OH 45433-7802

Defense Technical Information Center
Attn: Ms. Kelly Akers (DTIC-R)
8725 John J. Kingman Rd, Suite 0944
Ft Belvoir VA 22060-6218

Dear Ms. Akers

This concerns the following Technical Report:

Technical Report number: AD046714
Technical Report Title: Project MX-776
Technical Report Date: 30 Sep 1954
Previous classification/distribution code: UNCLAS

Subsequent to WPAFB FOIA Control Number 2009-03586, the above record has
been cleared for public release.

The review was performed by the following Air Force organization: AFRL/RB and
88 ABW/IPI.

Therefore, the above record is now fully releasable to the public. Please let my point
of contact know when the record is available to the public. Email:
darrin.booher@wpafb.af.mil If you have any questions, my point of contact is Darrin
Booher, phone DSN 787-2719.

Sincerely,

KAREN COOK
Freedom of Information Act Manager
Base Information Management Section
Knowledge Operations
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1. FOIA Request # 2009-003586
2. Citation & Cover sheets of Technical Report #AD046714
3. Copy of AFMC Form 559


